
 
 

N65928.AR.000643
NTC ORLANDO

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FINAL TECHNICAL MEMORANDUM FOR BUILDING 1100 NTC ORLANDO FL
5/23/1997

ABB ENVIRONMENTAL



May 23, 1997 8545.33 1 

Commanding Officer 
SOUTHNAVFACENGCOM 
2155 Eagle Drive 
N. Charleston, S.C. 29419-9010 

Attn: Ms. Barbara Nwokike, Code 187300 

Subject: NTC, Orlando Operable Unit 4 (OU4) 
Interim Remedial Action (IRA) 
Final Technical Memorandum 
Focused Investigation/Source Confirmation 
Building 1100 Surge Tank 
Contract; N62467-89-D-0317/CTO 107 

Dear Barbara: 

Enclosed for your use is the Final Technical Memorandum for the Building 1100 Surge Tank at OU4. 
This document provides results and conclusions based on our additional investigative activities at 
ou4. 

Should you have any questions or need additional information, please call Mark Salvetti at. (617) 245 
6606 or me at (407) 8958845. 

Very Truly Yours, 
ABB ENVIRONMENTAL SERVICES, INC. 

Enc. 

JK/cp 
cc: W. Hansel (SDIV) 

M Maughon (SDIV) 
J. Mitchell (FDEP) 
N. Rodriguez (EPA) 
Lt. G. Whipple (NTC, ORL) 
M. Salvetti (ABB-ES) 
B. Cohose (Bechtel) 
S. McCoy (Brown & Root) 

dew ABB Environmental Services Inc. 

1080 Woodcock Road, Suite 100 
St. Paul Building 
Orlando, Florida 32803 

Telephone (407) 895-8845 
Fax (407) 896-6150 



TECHNICAL MEMORANDUM 

INTERIM REMEDlAL ACTlON 
FOCUSED INVESTIGATION/SOURCE CONFIRMATION 
BUILDING 1100 SURGE TANK 
OPERABLE UNIT 4 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

UNIT IDENTIFICATION CODE: N65928 
CONTRACT NO.: N62467-89-D-0317/107 

MAY 1997 

SOUTHERN DIVISION 
NAVAL FACILITIES ENGINEERING COMMAND 
NORTH CHARLESTON, SOUTH CAROLINA 
29419-9010 

0 PAIWTED CN RECYCLED PAPER 



. 

DISTRIBUTION 

Southern Division, Naval Facilities Engineering Command 5 

Florida Department of Environmental Protection 2 

U.S. Environmental Protection Agency 2 

Naval Training Center, Orlando 1 

Bechtel Environmental, Inc. 1 

U.S. Geological Survey 1 

ABB Environmental Services, Inc. 8 

Brown & Root Environmental 1 



TECHNICAL MEMORANDUM 

INTERIM REMEDIAL ACTION 
FOCUSED INVESTIGATION/SOURCE CONFIRMATION 

BUILDING 1100 SURGE TANK 
OPERABLE UNIT 4 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

Unit Identification Code: N65928 

Contract No.: N62467-89-D-0317/107 

Prepared by: 

ABB Environmental Services, Inc. 
2590 Executive Center Circle, East 

Tallahassee, Florida 32301 

Prepared for: 

Department of the Navy, Southern Division 
Naval Facilities Engineering Command 

2155 Eagle Drive 
North Charleston, South Carolina 29418 

Barbara Nwokike, Code 1873, Engineer-in-Charge 

May 1997 



CERTIFICATION OF TECHNICAL 
DATA CONFORMITY (MAY 1987) 

,- The Contractor, ABB Environmental Services, 
to the best of its knowledge and belief, 

Inc. (ABB-ES), hereby certifies that, 
the technical data delivered herewith 

under Contract No. N62467-89-D-0317/107 are complete and accurate and complywith 
all requirements of this contract. 

DATE: Mav 19, 1997 

NAME AND TITLE OF CERTIFYING OFFICIAL: John P. Kaiser 
Task Order Manager 

NAME AND TITLE OF CERTIFYING OFFICIAL: Mark J. Salvetti, P.E. 
Project Technical Lead 

(DFAR 252.227-7036) 

NTC-OU4.TM 

Phdw.05.97 



TABLE OF CONTENTS 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Chapter Title Pape No. 

1.0 INTRODUCTION ............................ l-1 
1.1 OVERVIEW OF THE OU 4 IRA ................... l-l 
1.2 OBJECTIVE OF THE FOCUSED INVESTIGATION/SOURCE CONFIRMATION . . l-l 
1.3 PURPOSE OF THE TECHNICAL MEMORANDUM .............. l-3 
1.4 SITE CONCEPTUAL MODEL ..................... l-3 
1.5 OVERVIEW OF THE TECHNICAL MEMORANDUM ............. l-3 

2.0 FIELDPROGRAM 
2,lTERRAPROBE"' : 

......................... 2-l 

......................... 2-l 
2.1.1 Subsurface Soil Sampling ................ 2-l 
2.1.2 Groundwater Sampling .................. 2-4 
2.1.3 MicroWell Installation ................. 2-6 

2.2GROUNDWATERSAMPLING ..................... 2-6 
2.3 GROUNDWATER ELEVATION SURVEY ................. 2-10 

3.0 ANALYTICAL PROGRAM ......................... 3-l 
3.1 ONSITE CHEMICAL ANALYSIS ................... 3-l 

3.1.1 Onsite Analytical Methodology .............. 3-l 
3.1.2 Onsite Performance Criteria ............... 3-l 

3.2 OFF-SITE CHEMICAL ANALYSIS .................. 3-4 
3.2.1 Off-site Data Comparison Methodology .......... 3-4 

3.3 STATISTICAL COMPARISON OF ONSITE AND OFF-SITE LABORATORY RE- 
SULTS ............................. 3-5 

4.0 INVESTIGATIVE RESULTS ....................... 4-l 
4.1 SUBSURFACE SOIL CHARACTERIZATION ............... 4-l 

4.1.1 Vadose Zone Soils .................... 4-l 
4.1.2 Saturated Soils ..................... 4-l 

4.2GROUNDWATERCHARACTERIZATION ................. 4-7 
4.2.1 Groundwater Collected Via TerraProbe% .......... 4-7 
4.2.2 Groundwater Collected from Monitoring Wells and Micro- 

Wells ........................ ..4- 11 

5.0 CONCLUSIONS AND RECOMMENDATIONS .................. 5-l 
5.1 CONCLUSIONS AND RECOMMENDATIONS ................ 5-l 
5.2 REFINED SITE CONCEPTUAL MODEL ................. 5-l 

NTC-OU4.TM 

!ww.o5.97 i -- 



TABLE OF CONTENTS (Continued) 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

REFERENCES 

APPENDICES 

Appendix A: MicroWell Construction Diagrams 
Appendix B: Monitoring Well/MicroWell Sampling Logs 
Appendix C: Laboratory Statistical Comparison 
Appendix D: Onsite Laboratory Analytical Results, TerraProbe= Soil and 

Groundwater Sampling 
Appendix E: Offsite Laboratory Analytical Results, TerraProbew Soil and 

Groundwater Sampling 
Appendix F: Monitoring Well/MicroWell Laboratory Analytical Results 

.- 
_ 

NTC-OU4.TM 

PMw.05.97 -ii- 



LIST OF FIGURES 
,n 

M Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

l-l 

l-2 
2-l 
2-2 
2-3 
2-4 

Site Plan View Depicting Total Volatile Organic Compound 
Groundwater Contamination . . . . . . . . . . . . . . . . . . . l-2 
Site Conceptual Model . . . . . . . . . . . . . . . . . . . . , l-4 
TerraProbe% Subsurface Soil and Groundwater Sample Locations 2-2 
Existing Monitoring Well and New MicroWell Locations . . . . . 2-3 
Typical MicroWell . . . . . . . . . . . . . . . . . . . . . . . 2-8 
Water Table Contour Map, January 1997 . . . . . . . . . . . . . 2-13 

NTC-OU4.TM 

Plmv.05.97 
. . . 

-Ill- 



LIST OF TABLES 

Technical Memorandum 

Interim Remedial Action, Focused Investigation/Source Confirmation, 
Building 1100 Surge Tank, Operable Unit 4, 

Naval Training Center 
Orlando, Florida 

2-l 
2-2 
2-3 
2-4 

3-l 

3-2 
4-l 
4-2 
4-3 
4-4 
4-5 
4-6 

TerraProbe% Soil Sample Intervals . . . . . . . . . . . . . . . 
TerraProbew Groundwater Sample Intervals . . . . . . . . . . . 
MicroWell Designation . . . . . . . . . . . . . . . . . . . . . 
Water Table and Sample Tubing Elevation and Depth Below Land 
Surface............................ 
Summary of Sampling and Analysis Program for Samples Collected 
for Onsite Analysis . . . . . . . . . . . . . . . . . . . . . . 
Target Compounds and Reporting Limits for Onsite Analysis . . . 
FID Readings During TerraProbeH Soil Sampling . . . . . . . . . 
Summary of Subsurface Soil Results for Onsite Analysis . . . . 
Summary of Subsurface Soil Results for Off-Site Analysis . . . 
Summary of TerraProbe% Groundwater Results for Onsite Analysis 
Summary of Groundwater Results for Off-Site Analysis . . . . . 
Summary of Groundwater Analysis from Monitoring Wells and 
MicroWells . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-5 
2-7 
2-9 

2-11 

3-2 
3-3 
4-2 
4-4 
4-6 
4-8 

4-10 

4-12 

,ca 

N-K-OW.TM 

PMw.05.97 -iv- 



GLOSSARY 

ABB-ES ABB Environmental Services, Inc. 

bls 
BTEX 

CLP 
CRQL 

DCE 
DELCD 
DPT 

ft/ft 
FDEP 
FFI 
FFS 
FID 

GC 

HCl 
HNO, 

IDW 
f-7 IRA 

MCL 
mk? 
PLg/R 
PEdk 

NAPL 
NEESA 
NTC 

OD 
OPT 
ou 

PCE 
PID 
PPb 
wm 
PVC 

RI 
RI/FS 
RPD 

SCM 

below land surface 
benzene, toluene, ethylbenzene, and xylenes 

Contract Laboratory program 
contract required quantitation limit 

dichloroethene 
dry electrolytic conductivity detector 
direct push technology 

feet per foot 
Florida Department of Environmental Protection 
Focused Field Investigation 
Focused Feasibility Study 
flame ionization detector 

gas chromatograph 

hydrochloric acid 
nitric acid 

investigation-derived waste 
Interim Remedial Action 

maximum contaminant level 
milliliter 
micrograms per liter 
micrograms pzr kilogram 

nonaqueous-phase liquid 
Naval Energy and Environmental Support Activity 
Naval Training Center 

outside diameter 
Orlando Partnering Team 
Operable Unit 

tetrachloroethene 
photoionization detector 
parts per billion 
parts per million 
polyvinyl chloride 

Remedial Investigation 
Remedial Investigation and Feasibility Study 
relative percent difference 

site conceptual model 

NTC-OU4.TM 

PMw.05.97 -v- 



GLOSSARY (Continued) 

SOUTHNAV- 
FACENGCOM Southern Division, Naval Facilities Engineering Command 

SQL sample quantitation limit 

TAL target analyte list 
TCE trichloroethene 

USEPA U.S. Environmental Protection Agency 

VC vinyl chloride 
voc volatile organic compound 

NTC-OU4.TM 

PMw.05.97 -vi- 



1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES), under contract to Southern Division, 
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM), has prepared this 
Technical Memorandum for the Interim Remedial Action (IRA) Focused Investiga- 
tion/Source Confirmation, Building 1100 Surge Tank at Operable Unit (C)U) 4, 
Former Dry-Cleaning and Laundry Facility, at the Naval Training Center (INTC), 
Area C, in Orlando, Florida. The Technical Memorandum has been prepared under 
contractnumberN62467-89-D-0317/107. This report presents the fieldmethodology 
and results of the source confirmation investigation for the Building 1100 surge 
tank at OU 4. 

1.1 OVERVIEW OF THE OU 4 IRA. Implementation of the IRA was directed by the 
Orlando Partnering Team (OPT) to evaluate the areabetween Building 1100 and Lake 
Druid and if necessary provide an interim solution to protect the lake. A brief 
overview of OU 4 and the IRA characterization is presented below to provide 
project background information. Additional information can be referenced in the 
Interim Remedial Action, Focused Field Investigation Report, Operable Unit 4 
(ABB-ES, 1996a), Operable Unit 4 IRA Treatability Study, Pumping Test Imp;!emen- 
tation and Results (ABB-ES, 1996b) and the Focused Feasibility Study, Operable 
Unit 4 (ABB-ES, 1997). 

Building 1100, the former dry-cleaning and laundry facility, is located in the 
northwest corner of Area C. It was constructed in 1943 and has been traditional- 
ly used as an industrial laundry and dry-cleaning facility, serving the entire 
base until it closed in 1994. Prior to construction in 1943 the area was 
undeveloped. 

Groundwater, surface water, and sediment samples collected during site screening 
and IRA activities between Building 1100 and Lake Druid indicated the presence 
of volatile organic compounds (VOCs) within the surficial aquifer and in Lake 
Druid. Primary VOC contaminants include chlorinated solvents such as tetra- 
chloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cis-DC'E) and 
vinyl chloride (VC). VOC concentrations in Lake Druid exceeded F:Lorida 
Department of Environmental Protection (FDEP) Surface Water Standards. 

The objective of the IRA Focused Field Investigation (FFI) was to identify the 
source of VOCs in Lake Druid. The FFI concluded that VOC-contaminated 
groundwater migrated west into Lake Druid from a potential source area near the 
northwest corner of Building 1100 (in line with the surge tank), as shown on 
Figure l-l. 

A Focused Feasibility Study (FFS) was performed to evaluate the best alternative 
for mitigating the VOCs in Lake Druid. The FFS recommended recirculating/in-well 
stripping technology as the preferred alternative for the IRA. This alternative 
will be designed to gain control over the migration pathways of VOC concentra- 
tions that contribute to the exceedences of Florida Surface Water Standa:rds in 
Lake Druid. 

p”z 1.2 OBJECTIVE OF THE FOCUSED INVESTIGATION/SOURCE CONFIRMATION. The surge tank 
was identified as a potential release point for PCE from the dry-cleaning 

NTC-OU4.TM 
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process. All wastewater from the laundry was directed via floor drains to the 
* surge tank prior to discharge to the sanitary sewer. Releases of PCE or PCE- 

- contaminated wastewater could have reached the surge tank through the floor 
drains, and then were released to the environment through hydrostatic relief 
valves in the bottom of the tank. 

The overall objective of the focused investigation is the confirmation assessment 
of the subsurface area around the surge tank as a primary source of groundwater 
VOC contamination. If confirmed as a source, an additional recirculation well(s) 
would be considered to aggressively attack the source area, therefore expediting 
the site cleanup process. 

1.3 PURPOSE OF THE TECHNICALMEMORANDUM. This technical memorandum presents and 
evaluates the data collected during the investigation andmakes recommendation(s) 
based on achieving the overall objective. The evaluations and interpretations 
presented in this technical memorandum are based on the data collected for this 
effort along with the previously collected IRA field data. The memorandum is not 
intended to be conclusive with respect to characterizing all sources for 
groundwater contamination at OU 4, but rather to confirm the surge tank area as 
a primary source for groundwater VOC contamination. Additional source 
characterization is expected during the OU 4 Remedial Investigation (RI). 

1.4 SITE CONCEPTUAL MODEL. The site conceptual model (SCM) for OU 4 has been 
continually refined based on results from each of the preceding field investiga- 

ip""z 
tions. As intended for the IRA, the FFI results were sufficient to determine 
that contaminated groundwater was the source of VOCs in Lake Druid (A:BB-ES, 
1996c). 

As directed by the Navy and the OPT, the FFI did not focus heavily on identifying 
areas, but rather the potential release pathways to Lake Druid. This focused 
investigation initiates source characterization activities, which will be 
continued through the Remedial Investigation and Feasibility Study (RI/FS). 

The revised SCM, up until this focused investigation, is shown as Figurle l-2. 
Refinement of the SCM will continue as a result of the additional data collected 
for this investigation and for all future investigations through the site closure 
for OU 4. 

1.5 OVERVIEW OF THE TECHNICAL MEMORANDUM. The remainder of this technical 
memorandum presents the methodology of the field and analytical programs; the 
results from these programs; and based on the results, the conclusions and 
recommendations regarding meeting the objective of the focused investigation. 

,f+- . 
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2.0 FIELD PROGRAM 

Previous TerraProbes groundwater sampling just downgradient of the surge tank 
detected high concentrations of chlorinated solvents (ABB-ES, 1996c). 
Chlorinated solvents were also detected in shallow monitoring wells installed 
north and east of Building 1100 during the site screening program (ABB-ES, 
1996c), at concentrations much lower than were detected near the surge tank. 
However, this sampling effort was fairly limited. 

The focusedinvestigation/source confirmation concentrated on the areaupgradient 
of the surge tank, primarily under the laundry itself. This was the most likely 
location for additional sources associated with the storage and use of PCE in the 
dry-cleaning process. If VOC concentrations in soil and groundwater under the 
laundry were comparable to the concentrations immediately downgradient of the 
surge tank, then other source(s) besides the surge tank were likely contributing 
to the plume. However, if VOC concentration under the laundry were much less 
than nearer the surge tank, then the surge tank would likely be the primary 
source of VOCs. 

The focused investigation/source confirmation field effort included the use of 
the TerraProbeM to collect groundwater and subsurface soil samples and to install 
MicroWells. A field laboratory, with confirmation data analysis coming from an 
off-site laboratory, was set up onsite to provide real-time analytical data. The 
effort also included resampling of the existing monitoring wells around Building 
1100 and evaluation of water levels to reestablish groundwater flow directions 
around the OU 4 area. 

- 

2.1 TERRAPROBE%. The TerraProbew was used to collect subsurface soil and 
groundwater samples frombeneath the floor and around Building 1100 and the surge 
tank (Figure 2-l). Additionally, the TerraProbew was used to install three 
MicroWells to provide permanent groundwater sampling points beneath the floor of 
Building 1100 (Figure 2-2). 

All sampling locations beneath the floor of Building 1100 required sections of 
the concrete floor to be removed before samples were collected. 
with a 6-inch-diameter core bit was used to remove the concrete. 

A coring drill 
The thickness 

of the concrete floor ranged from 5 inches to 8 inches, with no reenforcement 
material being encountered, such as rebar or wire mesh. The foundation material 
beneath the concrete floor was compacted fine sand. 

2.1.1 Subsurface Soil Sampling The TerraProbew system utilized two different 
tools to collect subsurface soil samples. The first soil sampler consisted of 
a 4-foot-long, 2-inch-diameter stainless steel tube, with a polyethylene 
terephthalate sleeve and a retractable piston point. This assembly was advanced 
with a series of rods using hydraulic pressure along with percussion hammering 
to the desired depth. The piston point was released at the required sampling 
depth, and the sampler was advanced to depth collecting the soil in the 
polyethylene terephthalate sleeve. This method of collection was generally only 
utilized above the water table, because the retractable piston point proved 
unreliable below the water table. 

. . 
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The alternative soil sampler was a 2-foot-long, 1.25-inch-diameter polyethylene 
terephthalate sleeved stainless steel tube, with a piston rod and point assembly. f--x 

This soil sampler was advanced in the same manner as the previous sampler. 
Because of the smaller diameter of this sampler, soil sample recovery below the 
water table was more successful. 

Upon collecting the subsurface soil sample, the soil was extracted from the 
polyethylene tube and field analyzed with a flame ionization detector (FID). 
Samples that registered greater than 1,000 parts per million (ppm) on the FID 
were intended for screening using a hydrophobic dye test prior to laboratory 
analysis. Sudan IV, a red dye that is insoluble in water but soluble in most 
organic liquids, would be mixed with the soil sample and a measured amount of 
organic-free water and shaken vigorously. If a red color appeared in the vial, 
then nonaqueous-phase liquid (NAPL) was present, providing a rapid and simple 
means of identifying residual contamination in the field. 

From March 10, 1997, to March 16, 1997, 69 soil samples were collected from 12 
locations (U4PO14 to U4PO21 and U4PO23 to U4PO26) at OU 4, beneath the floor and 
around Building 1100, as shown on Figure 2-l. Soil samples were collected from 
depths, based on refusal, ranging from 0 to 28 feet below land surface (bls). 
At each location, soil samples were collected at frequent intervals to provide 
detailed vertical delineation. In general, soil samples were collected every 4 
feet to a depth of approximately 28 feet bls or to refusal. Sampling depths 
varied based on hardships encountered during penetration and recovery, such as 
poor or no recovery, failure to deploy soil sampler, and refusal. Table 2-l 
lists all TerraProbe% soil sample intervals. 

Of the 69 subsurface soil samples collected via TerraProbe", 60 were analyzed in 
c?% 

the onsite laboratory for target VOCs. Seven of these 60 samples were also 
submitted to an off-site laboratory for confirmatory analysis. The nine 
remaining soil samples collected at locations U4PO19 and U4PO21 were sent 
exclusively to the offsite laboratory, to allow the onsite laboratory time to 
catch up and continue to provide real-time data. Off-site samples were analyzed 
for VOCs using SW 846 U.S. Environmental Protection Agency (USEPA) Method 8240B. 
Chapter 3.0 provides more detailed information about the analytical program for 
this investigation. The results of this sampling effort are discussed in Chapter 
4.0 of this technical memorandum. 

2.1.2 Groundwater Sampling The TerraProbe% groundwater sampling system 
consisted of a telescoping assembly containing a 2-foot-long retractable 
stainless steel well screen fitted with an expendable tip. This assembly was 
advanced using hydraulic pressure along with percussion hammering to force a 
series of rods to the desired depth. The screen was exposed to groundwater by 
retracting the outer casing of the sample device, allowing natural hydrostatic 
pressure to force groundwater into the sampler. Teflon" tubing was then lowered 
down into the screened interval, and groundwater was purged using a peristaltic 
P-P. After connection with the surrounding formation was established through 
pumping and the groundwater appeared clear, the Teflon' tubing was crimped and 
pulled to the surface. The groundwater sample was collected by gravity flow out 
of the tubing and into the sample containers. Samples were collected for 
analysis at both onsite and off-site laboratories. 

From March 10, 1997, to March 16, 1997, groundwater samples were collected 
from 14 locations (U4QO14 to U4QO21 and U4QO23 to U4QO28) at OU 4, beneath the 
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Table 2-l 
TerraProbe” Soil Sample Intervals 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Location Sample ID Depth (feet) Location Sample ID Depth (feet) Location Sample ID Depth (feet) 

U4PO14 U4PO1401 o-4 U4POi 706 20-24 U4PO2303 8-12 

U4PO1402 4-8 U4PO1707 26-28 U4PO2304 14-16 

U4PO1403 10-12 U4PO18 U4PO1801 o-4 U4PO2305 18-20 

U4PO1404 14-16 U4PO1802 4-8 U4PO2306 22-24 

U4PO1405 18-20 U4PO1803 8-12 U4PO24 U4PO2401 o-4 

U4PO1406 21-23 U4PO19 U4PO1901 o-4 U4PO2402 4-8 

U4PO16 U4PO1501 o-4 U4PO1902 4-8 U4PO2403 8-12 

U4PO1502 4-8 U4PO1903 8-12 U4PO2404 14-16 

U4PO1503 8-12 U4PO1904 14-16 U4PO2405 18-20 

U4PO1504 14-16 U4PO1905 18-19 U4PO2406 22-24 

U4PO1505 18-20 U4PO20 U4PO2001 o-4 U4PO2407 26-28 

U4PO18 U4PO1601 o-4 U4PO2002 4-8 U4PO26 U4PO2501 o-4 

U4PO1602 4-8 U4PO2003 8-12 U4PO2502 4-8 

U4PO1603 8-12 U4PO2004 14-16 U4PO2503 8-12 

U4PO1604 12-16 U4PO2005 18-20 U4PO2504 14-16 

U4PO1605 16-20 U4PO2006 22-24 U4PO2505 18-20 

U4PO1606 20-24 U4PO2007 26-28 U4PO2506 22-24 

U4PO1607 24-28 U4PO21 U4PO2101 o-4 U4PO2507 26-28 

U4PO17 U4PO1701 o-4 U4PO2102 4-8 U4PO26 U4PO2601 o-4 

U4PO1702 4-8 U4PO2103 8-12 U4PO2602 4-8 

U4PO1703 8-12 U4PO2104 15-17 U4PO2603 8-12 

U4PO1704 12-16 U4PO23 U4PO2301 o-4 U4PO2604 22-24 

U4PO1705 16-20 U4PO2302 4-8 U4PO2605 26-28 

Note: ID = identification. 



floor and around Building 1100, as shown on Figure 2-l. Fifty-four groundwater 
samples were collected from depths ranging from 11 to 32 feet bls. 

At each location, groundwater samples were collected at frequent intervals to 
provide detailed vertical delineation. In general, water samples were collected 
every 4 feet to a depth of approximately 30 feet bls or to refusal. Actual 
sampling depths varied based on difficulties encountered, such as poor or no 
recovery of groundwater, failure to deploy screen completely, and refusal. Table 
2-2 lists all TerraProbe= groundwater sample intervals. 

Of the 54 groundwater samples collected, 52 were analyzed in the onsite 
laboratory for target VOCs. Eight of the 52 samples were submitted to an off- 
site laboratory for confirmatory analysis. The remaining two groundwater samples 
from U4QO19 were sent exclusively to the off-site laboratory, to allow time for 
the onsite laboratory to catch up and continue to provide real-time data. Off- 
site samples were analyzed for VOCs using the USEPA Method 524.2 for volatile 
organics. Chapter 3.0 provides more detailed information about the analytical 
program for this investigation. The results of this sampling effort are 
discussed in Chapter 4.0 of this technical memorandum. 

2.1.3 MicroWell Installation On March 14, 1997, three MicroWells were installed 
through the floor inside Building 1100 at OU 4 to provide permanent monitoring 
locations for the surficial aquifer beneath the building. These MicroWells 
enable groundwater to be sampledvia peristaltic pump and Teflon" tubing, similar 
to a conventional monitoring well. The TerraProbes was used to install these 
MicroWells (OLD-13-18B to OLD-13-20B as shown on Figure 2-2). All MicroWells 
were constructed of 0.5-inch-diameter, polyvinyl chloride (PVC) prepacked screen 
and riser. These Microwells were constructed with 6 feet of O.OlO-inch slotted 

.Y--% 

screen prepacked with 20/40 silica sand. The MicroWells were installed through 
a 2-inch-diameter stainless steel casing fittedwith an expendable point that was 
advanced using hydraulic pressure along with percussion hammering. After the 
desired depth was reached with the 2-inch-diameter casing, the prepacked 
screen(s) was lowered down the inside of the casing a'ong with the required 
length of riser. The casing was then retracted as additional filter material was 
added, leaving behind the MicroWell. The MicroWell was then completed in the 
same manner as a typical monitoring well as shown on Figure 2-3. MicroWell 
construction diagrams are included in Attachment A. 

The location of two of the MicroWells coincides with TerraProbew subsurface soil 
and groundwater sampling locations. OLD-13-18B was installed to a depth of 31.5 
feet bls at location U4QO2O/U4PO20. OLD-13-20B was installed to a depth of 20.0 
feet bls at location U4QO15/U4PO15. OLD-13-19B was installed to a depth of 20.5 
feetbls atU4Q022; no subsurface soil or groundwater samples were collected from 
this location with the TerraProbew. Additional MicroWell details are included 
in Table 2-3. 

2.2 GROUNDWATER SAMPLING. The groundwater samples were collected from three new 
Microwells and eight monitoring wells originally installed during the initial 
site screening effort. The locations of the monitoring wells and MicroWells are 
shown on Figure 2-2. 

The wells were sampled from March 24, 1997, to March 25, 1997. Prior to 
sampling, each well was purged, to obtain groundwater samples representative of 
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Table 2-2 
TerraProbe- Groundwater Sample Intervals 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Location Sample ID Depth (feet) Location Sample ID Depth (feet) Location Sample ID Depth (feet) 

U4Q014 U4Q01401 11-13 U4Q019 U4Q01901 12-14 U4Q02502 16-18 

U4Q01402 16-18 :, U4Q01902 16-18 U4Q02503 20-22 

U4Q01403 20-22 U4Q020 U4Q02001 12-14 U4Q02504 24-26 

U4Q01404 24-26 U4Q02002 16-18 U4Q02505 28-30 

U4Q015 U4Q01501 12-14 U4Q02003 28-22 U4Q026 U4Q02601 12-14 

U4Q01502 16-18 U4Q02004 24-26 U4QO2602 16-18 

U4Q01503 20-22 U4Q02005 28-30 U4QO2603 20-22 

U4Q016 U4Q01601 12-14 U4Q021 U4Q02101 13-15 U4Q02604 24-26 

U4Q01602 16-18 U4Q02102 16-18 U4Q02605 28-30 

U4001603 20-22 U4G*?,23 U4Q02301 12-14 U4Q027 U4002701 12-14 

U4Q01604 24-26 U4Q02302 16-18 U4Q02702 16-18 

U4Q01605 28-30 U4Q02303 20-22 U4Q02703 20-22 

U4Q017 U4QO1701 12-14 U40024 U4Q02401 12-14 U4Q02704 24-26 

U4Q01702 16-18 U4Q02402 16-18 U4Q02705 28-30 

U4001703 20-22 U4Q02403 20-22 U40026 U4Q02801 12-14 

U4Q01704 24-26 U4Q02404 24-26 U4Q02802 18-20 

U4Q01705 28-30 U4Q02405 28-30 U4Q02803 24-26 

U4Q016 U4Q01801 12-14 U4Q025 U4Q02501 12-14 U4Q02804 30-32 

Note: ID = identification. 



LOCKING WELL CAP 

CONCRETE FLOOR 

PVC PIPE 2-lNCH 
SCHEDULE 40 

J-INCH SCHEDULE 80 PVC RISER 
5-FOOT LENGTHS 

BENTONITE SEAL 

SAND OR COLLAPSED 
NATURAL FORMATION 

TWO 3-FOOT LENGTH .OlO-INCH 
SLOTTED SCREEN PREPACKED 
WlTH 20/40 SILICA SAND 

&J-r& 
PVC s Polyvlnyl chloride 

SNAP LOCK CONNECTOR 
EXPENDABLE ANCHOR POINT 

NOT TO SCALE 

TYPICAL MICROWELL FOCUSED INVESTIGATION AND 
SOURCE CONFIRMATION 
BUILDING 1100 SURGE TANK 
NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

2-8 



Table 2-3 
MicroWell Designation 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

1 
Well ID 

OLD-13-18B 

Corresponding Depth Of Screened 
TerraProbe- Location Interval (feet bls) 

U4Q020/U4P020 25.5-31.5 

Sample Designation 

U4G01801 

OLD-13-19B U4Q022/U4P022 14.5-20.5 U4G01901 

OLD-13-20B U4QO15/U4PO15 14-20 U4G02001 

Notes: ID = identification. 
bls = below land surface. 
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aquifer conditions, using low-flow techniques to clear the well of stagnant 
water. The purpose of using low-flow purging was to ensure that the groundwater 
sample taken was from the targeted aquifer zone (Table 2-4). Dedicated l/4-inch 
outside diameter (OD) Teflon"" tubing was inserted into each well and connected 
to an ISCO" peristaltic pump for purging. All investigation-derived waste (IDW) 
generated from well purging was placed in labeled drums at a staging area north 
of Building 1100. 

During purging, temperature, pH, conductivity, and turbidity were measured 
regularly with an OrionModel 250A (temperature, pH), YSI Model 33 (conductivity) 
and a LaMotte Model 2008 (turbidity meter), respectively. When the parameters 
had stabilized, the sample was collected. The eight monitoring wells were 
sampled for VOCs using USEPA Method 524.2 and Contract Laboratory program (CLP) 
target analyte list (TAL) metals. Samples from the three MicroWells were 
analyzed only for VOCs. Refer to the Groundwater Sample Field Data forms in 
Appendix B for more specific details of each purge and sample taken. 

The groundwater samples for TAL metals were collected using a vacuum purge method 
of low-flow sampling. The method utilized a new 2.5-liter amber bottle and a #5 
size rubber stopper, wrapped in a TeflonTY swatch. The stopper was placed in the 
bottle mouth with two l/4-inch OD TeflonTU tubing sections inserted through two 
holes in the stopper. One piece of tubing ran up from the well and into the 
bottle, and the other ran from the bottle to the peristaltic pump. The inlet of 
the tubing in the well was set at the midpoint of the screened interval. A 
vacuum was created in the bottle, and the groundwater sample was slowly drawn in. 
The 2.5-liter amber bottle was filled, and the contents were poured into a l- 
liter high density polyethylene container and preserved with nitric acid (HNO,). 

Groundwater for VOC analysis was collected last in two 40-milliliter (ml) glass 
vials, prepreserved with hydrochloric acid (HCl). They were collected as a grab 
sample by removing the 2.5-liter amber bottle and stopper assembly and slowly 
purging groundwater through the TeflonTU tubing using the peristaltic pump. The 
tubing was removed from the well, and the groundwater sample was drained by 
gravity into the 40-rn,Q vials from the TeflonTM tubing that had been in the well. 

2.3 GROUNDWATER ELEVATION SURVEY. Groundwater elevations were measured in all 
wells installed during site screening and IRA investigations, a total of 29 
wells. The three new MicroWells have not been surveyed and were not included. 
One round of water-level measurements was taken using a water-level indicator in 
January 1997 (Table 2-4). The water-level data for the shallow wells represent 
the water table surface as is shown on Figure 2-4. These data indicate 
groundwater flow is toward the west with a groundwater gradient of 0.003 feet per 
foot (ft/ft) in the proximity of Building 1100. The gradient increases to 0.006 
ft/ft nearer to Lake Druid. As reported in the FFI Report (ABB-ES, 1996c), the 
gradient during July 1996 (the rainy season) was 0.012 ft/ft. The significant 
change (decrease) in the gradient is likely due to the seasonal fluctuation in 
rainfall. 

f--- c 
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Table 2-4 
Water Table and Sample Tubing Elevation and Depth Below Land Surface 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Ground Water Level Elevation 
Well ID 

Water Table (ft bls) Tubing Inlet Elevation 
TOC 

Tubing Inlet (ft bls) 

Surface Jul 1996 Jan 1997 Jul 1996 Jan 1997 1st Round* 2nd Round* 1st Round* 2nd Round* 

OLD-1POlA 110.97 111.50 105.41 104.14 6.09 7.36 103.14 NA 8.36 NA 

OLD-l 2-02A 112.90 113.10 105.71 104.41 7.39 8.69 103.41 NA 9.69 NA 

OLD-12-03A 113.34 113.50 105.77 104.42 7.73 9.08 103.42 NA 10.08 NA 

OLD-l 2-04A 112.47 112.70 104.63 103.35 8.07 9.35 102.35 NA 10.35 NA 

OLD-13-OlA 110.22 110.40 105.09 104.01 5.31 6.39 103.01 100.40 7.39 10.00 

OLD-l 3-02C 109.90 110.30 105.05 104.00 5.25 6.30 103.00 50.80 7.30 59.50 

OLD-l 3-03A 111.88 112.10 105.55 104.43 6.55 7.67 103.43 103.10 8.67 9.00 

OLD-13-04C 111.83 112.00 105.43 104.30 6.57 7.70 103.30 50.50 8.70 61.50 

OLD-13-05A 110.20 110.50 104.68 103.58 5.82 6.92 102.58 100.50 7.92 10.00 

OLD-l 3-06C 109.98 110.50 104.50 103.46 6.00 7.04 102.46 56.00 8.04 54.50 

OLD-l 3-07A 108.71 109.00 104.15 t03.28 4.85 5.72 102.28 98.00 6.72 11.00 

OLD-1 3-08C 108.67 108.90 104.06 103.21 4.84 5.69 102.21 49.40 6.69 59.50 

OLD-l 3-09A 105.99 103.50 101.92 101.71 1.58 1.79 99.99 NA 6.00 NA 

OLD-13-1OB 105.87 103.50 102.09 101.78 1.41 1.72 87.37 NA 18.50 NA 

OLD-13-1 1C 105.98 103.10 102.37 101.95 0.73 1.15 46.48 NA 59.50 NA 

OLD-13-12A 107.17 104.90 102.93 102.41 1.97 2.49 100.67 NA 6.50 NA 

OLD-13-13B 107.69 104.90 103.09 102.48 1.81 2.42 89.19 NA 18.50 NA 

OLD-13-14C 107.93 104.70 103.11 102.48 1.59 2.22 48.43 NA 59.50 NA 

OLD-13-15A 108.74 106.20 NA 102.83 NA 3.37 NA NA NA NA 

OLD-13-16B 108.95 106.00 NA 102.75 NA 3.25 NA NA NA NA 

OLD-13-17C 109.08 105.90 NA 102.25 NA 3.65 NA NA NA NA 

OLD-l&Owl 107.69 104.90 NA 102.36 NA 2.54 NA NA NA NA 

OLD-l 3-OW2 108.14 105.50 NA 102.40 NA 3.10 NA NA NA NA 

See notes at end of table. 



: Table 2-4 (Continued) 
..,. Water Table and Sample Tubing Elevation and Depth Below Land Surface 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Water Level Elevation Water Table (ft bls) Tubing Inlet Elevation 
Well ID TOC 

Ground 
Surface Jul 1996 Jan 1997 Jul 1996 Jan 1997 1st Round* 2nd Round* 

OLD-13-OW3 110.57 108.10 NA r02.69 NA 5.41 NA NA 

OLD-l 3-OW4 107.37 104.90 NA 102.27 NA 2.63 NA NA 

OLD-13-OW5 111.38 108.60 NA 103.14 NA 5.46 NA NA 

OLD-14-OlA 109.00 109.20 105.94 104.82 3.26 4.38 103.82 NA 

OLD-l 4-02A 113.66 113.80 106.36 105.13 7.44 8.67 104.13 NA 

OLD-13-03A 113.29 113.60 105.96 104.66 7.64 8.94 103.66 NA 

OLD-13-04A 113.33 113.50 106.03 104.79 7.47 8.71 103.79 NA 

Notes: ID = identification. 
TOC = top of casing. 
ft bls = feet below land surface. 
* = estimated value based on historical data. 
NA = not applicable. 

Tubing Inlet (ft bls) 

1st Round* 2nd Round* 

NA NA 

NA NA 

NA NA 

5.38 NA 

9.67 NA 

9.94 NA 

9.71 NA 
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3.0 ANALYTICAL PROGRAM 

This chapter summarizes the analytical program for onsite and off-site analysis 
of soil samples and groundwater samples collected during the IRA Focused Investi- 
gation/Source Confirmation, Building 1100, Surge Tank at OU 4. All samples were 
collected in accordance with procedures outlined in the NTC, Orlando Project 
Operations Plan (ABB-ES, 1994). In addition, this chapter assesses onsite and 
off-site data quality and useability and compares onsite and off-site analytical 
results. 

3.1 ONSITE CHEMICAL ANALYSIS. Samples collected for onsite analysis were 
analyzed for target VOCs using a gas chromatograph (GC) field laboratory. The 
analytical methods used were based on standard USEPA Methods SW-846, 5030 (purge 
and trap preparation), 8000A (GC calibration), 8010A (halogenated volatile 
organics), and 8020 (benzene, toluene, ethylbenzene, and xylenes [BTEX]) with 
modifications for field analysis. Table 3-1 summarizes the sampling and analysis 
program for samples collected for onsite laboratory analysis. 

3.1.1 Onsite Analytical Methodolonv Modifications to the USEPA 8010/8020 method 
are summarized in this subsection. Samples were analyzed using an SRI-8610B GC 
with a carbosieve trap and a Tenax trap. Two detectors, a 10.2 electron volt 
photoionization detector (PID) and a dry electrolytic conductivity detector 
(DELCD), were used. 

P : 
3.1.2 Onsite Performance Criteria The quality control criteria for the onsite 
analytical method were established to monitor method performance. An initial 
three-point calibration for quantitation (low, mid-range, and high concentra- 
tions) was performed for each instrument. Target compounds and reporting limits 
are presented in Table 3-2. Instrument stabilities were monitored every 24 hours 
with a calibration standard at the mid-range concentration. The quantitation 
performance criterion for operation was -he agreement of the check standard with 
the three-point calibration curve to within 30 percent. Field samples were to 
be analyzed only if no more than one compound per detector in the check standard 
exceeded these criteria. If the check standard did not meet this criterion, a 
second check standard was analyzed. If this second check standard did not meet 
criteria, a new calibration curve was prepared. The identities of the target 
compounds were based on comparison with the retention times for the standards. 
Retention time windows of plus or minus 3 percent were established, based on the 
most recent calibration curve. For some cases, the peak was so broad that a 3 
percent retention time window was not adequate and operator judgment was applied. 

Periodic method blanks of deionized water were analyzed to confirm that no target 
compounds were introduced by sample handling and analysis. The method blank 
criterion was met if no target compounds were present above the reporting limit 
for the instrument. A surrogate solution containing bromofluorobromine was 
injected into each sample at a known concentration to determine percentage 
recoveries. The recovery range of 50 to 150 percent was established for water 
samples, and the recovery range of 30 to 170 percent was established for soil 
samples as one of the operating criteria for onsite analysis. 

NTCOW.TM 
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Table 3-1 
Summary of Sampling and Analysis Program for 

Samples Collected for Onsite Analysis 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Type of Sampling 

Soil (Direct Push) 

Groundwater (Direct Push) 

Field Duplicates 

Number of VOC Analyses 

60 

52 

10 

I Notes: VOC = volatile organic compounds. 
MS/MSD = matrix spike/matrix spike duplicate. I 
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Table 3-2 
Target Compounds and Reporting Limits for Onsite Analysis 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Compound Name Reporting Limit kg/!) 

1 ,l Dichloroethene 4.0 

trans-1,2-Dichloroethene 2.0 

cis-1,2-Dichloroethene 2.0 

Trichloroethene 2.0 

Tetrachloroethene 2.0 

Benzene 2.0 

Toluene 2.0 

Ethylbenzene 2.0 

m/p-Xylene 4.0 

o-Xylene 2.0 

Note: ,ug/O = micrograms per liter. 

. 
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3.2 OFF-SITE CHEMICAL ANALYSIS. The overall precision and variability of the 
field screening confirmation program is assessed through the use of split 
samples, which are analyzed by both the ABB-ES field laboratory and a Naval 
Energy and Environmental Support Activity (NEESA) certified off-site laboratory 
(Quanterra, Inc.). Approximately 10 percent of the environmental samples 
collected were analyzed in both the onsite and off-site laboratory, consisting 
of eight TerraProbew collected groundwater samples and seven TerraProbe% 
collected soil samples. 

Presented below is an evaluation of the analytical results for these samples. 
Onsite samples were analyzed for purgeable VOCs using the field screening 
methodology described in Subsection 3.1.1. DPT soil samples were analyzed off- 
site for volatile organics using SW846 Method 8240B, "Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods." Direct-push technology (DPT) 
groundwater samples were analyzed off-site for low-level volatile organics using 
USEPA Method 524.2, "Methods for the Determination of Organic Compounds in 
Drinking Water." The analytical data have not been subjected to full independent 
data validation. 

3.2.1 Off-site Data Comparison Methodolow As there are no specific review 
criteria for split samples in both the NEESA and USEPA CLP documents, the 
laboratory duplicate precision criteria are utilized in this evaluation. It 
should be noted, however, that the use of this evaluation procedure may be overly 
conservative, especially with the DPT soil samples because they were not 
cornposited. Cornpositing environmental samples for determination of volatiles is 
generally not appropriate. Duplicate results for solid matrices have a greater 
variance than water matrices due to difficulties associated with collecting 
identical field samples. Thus, the soil samples submitted to both onsite and 
off-site laboratories are not considered true splits and will more likely result 
in a greater variability than laboratory duplicates. Split samples measure 
comparability of field and laboratory results; therefore, the results may have 
more variability than laboratory duplicates, which measure only laboratory 
performance. 

The duplicate precision criteria are used routinely in the NEESA and USEPA CLP 
to evaluate comparability of laboratory duplicate samples. The same approach can 
be applied to field duplicates and split samples. Precision is a quantitative 
measure that is expressed as the relative percent difference (RPD) between 
analytical values for two samples from the same source divided by the average of 
their analytical values, calculated as follows: 

RPD= D, - D2 x 100 (1) 
si CD1 + Dz> 

where: D, and D, are the reported values for the duplicate samples. 

Laboratory duplicate precision criteria specify that RPDs be no greater than 
approximately 20 percent for water samples and approximately 35 percent for soil 
samples when both sample results are greater than five times the contract 
required quantitation limit (CRQL), or reported sample quantitation limit (SQL) 
if the SQL is greater than the CRQL. 

NTC-OU4.TM 

PMw.05.97 3-4 



If the sample and/or duplicate is less than five times the CRQL (or SQL), the 
absolute difference criteria, I% - %I P where D, and D, are the reported values 
for the duplicate samples, is used. Field duplicates are qualified as estimated 
if the absolute difference between the analytical values is greater than the CRQL 
for water samples or twice the CRQL for soil samples. If the SQL is greater than 
the CRQL, the SQL value is substituted for CRQL. No calculations are made if 
both sample and duplicate are below quantitation limits, i.e., the nondetected 
parameter pairs are considered to be within control limits. 

For this evaluation, the acceptance criteria for evaluating precision of field 
duplicates is an RPD of 20 for water matrices and an RPD of 35 for soil matrices. 
For sample results evaluated using absolute difference criteria, a ID/ of less 
than the CRQL or less than the SQL (if SQL is greater than CRQL) is used for 
water samples and less than twice the CRQL or less than twice the SQL (if SQL is 
greater than CRQL) is used for soil samples. 

3.3 STATISTICAL COMPARISON OF ONSITE AND OFF-SITE LABORATORY RESULTS. A 
comparison of the field screening results and the off-site laboratory results for 
VOCs is presented on Table C-l (DPT groundwater) and Table C-2 (DPT soil) in 
Attachment C. Only those compounds with at least one detection in at least one 
sample (field lab or off-site laboratory) are shown and evaluated for each matrix 
(groundwater or soil). If all nondetected compounds analyzed in both the onsite 
and off-site laboratories are included in the calculation, the percent parameter 
pairs that are out of control for either the RPD or absolute difference criteria 
will be significantly reduced. 

Analytical results of eight paired groundwater samples indicated fair precision. 
In 28 of 40 parameter pairs evaluated (70 percent), the screening data showing 
the presence or absence of a particular compound were confirmed by the off-site 
laboratory, providing a fair reliability in compound identification. The 28 
pairs consisted of 15 pairs detected and 13 pairs not detected by both the onsite 
and off-site 1 .boratories. Of the 12 remaining pairs with only one reported 
detection in either the onsite or off-site laboratory, 4 pairs are (due to 
reporting limit differences (i.e., onsite results reported as less than 2 
micrograms per liter [pg/R], while off-site results showed a detected concentra- 
tion lower than this limit). RPD of IDI were calculated on 27 pairs. Twelve 
pairs (30 percent of the total) were out of control for the RPD or IDI criteria. 
However, 6 of the 12 pairs have the onsite results flaggedwith an "E" qualifier, 
indicating that the reported concentration exceeds the linear calibration range 
of the field equipment, thereby increasing the uncertainty of the onsite result. 

Analytical results for three paired soil samples, where at least one compound was 
detected, also indicated a fair precision, although the low number of soil 
confirmation samples may not provide a statistically significant evaluation. 
Only two compounds were detected in either the paired onsite or off-site soil 
samples (PCE and TCE), providing a total of six pairs for the evaluation (all 
other compound pairs were nondetected and are therefore in control). Four of the 
six pairs (67 percent) were confirmed by the off-site laboratory (three detected 
pairs and one nondetected pair), indicating a fair reliability in compound 
identification by the onsite laboratory. However, 5 of 6 pairs where the ELPD and 
IDI were calculated indicated all to be out of control, implying a poor precision 
in the quantitation of these compounds. The poor precision may largely be due 
to matrix variability inherent in the soil samples. 
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4.0 INVESTIGATIVE RESULTS 
,;-, 

The investigative results are used to satisfy the objective of this focused 
investigation and to refine the SCM. The objective of the investigation is to 
assess if the subsurface underneath and around the surge tank and northwest 
corner of Building 1100 are a possible source area for VOC contamination to 
groundwater at OU 4. 

4.1 SUBSURFACE SOIL CHARACTERIZATION. As described in Chapter 2.0, the 
TerraProbeY was used to collect soil samples fromboth vadose and saturated zones 
at 12 locations in and around the laundry facility, as shown on Figure 2-11. In 
order to meet the project objective of source confirmation, soil samples were 
screened in the field and analyzed in the laboratory for an indication of 
residual NAPL. The field soil screening procedures included FID analysis and 
indicator dye testing with red Sudan IV. If organic vapor concentrations tested 
greater than 1,000 ppm with the FID, then indicator dye testing would be 
performed on the soil sample. Residual NAPL would turn red if present, aiding 
visual identification. Concentrations from the FID screening did not exceed 25 
ppm (Table 4-l); therefore, the field dye identification procedure for NAPL was 
not conducted. 

4.1.1 Vadose Zone Soils Vadose zone soils were collected from each soil 
sampling location continuously from the surface down to the water table at 4-foot 
intervals. The vadose zone soil sampling results are provided in Tables 4-2 and 
4-3, identified as "v" in the zone columns. 

Vadose zone samples collected frombeneath the laundry floor include approximate- 
ly 4 feet of sand fill found between the foundation wall and supporting the 
concrete floor slab. This sand fill is located above the existing grade of the 
site. The naturalvadose zone was approximately 8 feet thick in the vicinity of 
Building 1100 at the time of the investigation. 

The highest VOC concentrations in vadose zone soils included 260 micrograms per 
kilogram (pg/kg) PCE at location U4PO20, 158 pg/kg PCE at location U4PO16, and 
133 pg/kg PCE at location U4PO14 (Table 4-2). These concentrations were all 
detected in the 4-foot interval immediately below the concrete floor and may 
represent contamination associated with minor releases to the floor of the 
laundry. 

In general, soil VOC concentrations decreased with depth. The low concentrations 
detected may be present from the volatilization of a release some distance away 
and do not suggest the presence of residual NAPL at these sample locations. 

4.1.2 Saturated Soils Saturated zone soils were collected from each soil 
sampling location, at 4-foot intervals, from the water table down to 28 fe'et bls 
or refusal. The saturated zone soil sampling results are provided in Tables 4-2 
and 4-3, identified with "s" in the zone columns. 

VOC concentrations invirtually all of the saturated soil samples were less than 
the concentrations detected in the vadose zone. The only exception was at 14 to 
16 feet bls at location U4PO15, where the off-site lab detected PCE at concentra- 
tions of 430 pg/kg (Table 4-3). . . 
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Table 4-1 
FID Readings During TerraProbe= Soil Sampling 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Sample ID Depth (feet) FID Readings Sample ID Depth (feet) FID Readings Sample ID Depth (feet) FID Readings 

(w-d @pm) @pm) 

U4POl401 F o-4 10 U4PO1703F 8-12 2 U4PO2101 o-4 2 

U4POl402F 4-8 0 U4POl704F 12-16 0 U4PO2102 4-8 4 

U4PO1403F 10-12 0 U4POl705F 16-20 0 U4PO2103 8-12 0 

U4PO1404F 14-16 0 U4POl706F 20-24 0 U4PO2104 15-17 0 

U4POl405F 18-20 0 U4POl707F 26-28 0 U4PO2301 F o-4 0 

U4POl406F 21-23 0 U4PO18OlF o-4 1 U4PO2302F 4-8 0 

U4POl5OlF o-4 2.5 U4POl802F 4-8 0 U4PO2303F 8-12 0 

U4PO1502F 4-8 0 U4POl803F 8-12 10 U4PO2304F 14-16 0 

U4POl503F 8-12 0 U4PO1901 o-4 10 U4PO2305F 18-20 0 

U4POl504F 14-16 0 U4POl902 4-8 25 U4PO2306F 22-24 0 

U4P01505F 18-20 8 U4PO1903 8-12 3 U4PO2401 F o-4 1 

U4PO1601 F o-4 9 U4POl904 14-16 0 U4PO2402F 4-8 0 

U4POl602F 4-8 6 U4POl9OY 18-19 0 U4PO2403F 8-12 0 

U4POl603F 8-12 3 U4PO2001 F o-4 10 U4PO2404F 14-16 0 

U4POl604F 12-16 0 U4PO2002F 4-8 15 U4PO2405F 18-20 7 

U4PO1605F 16-20 0 U4PO2003F 8-12 8 U4PO2406F 22-24 0 

U4PO1606F 20-24 0 U4PO2004F 14-16 0 U4PO2407F 26-28 0 

U4PO1607F 24-28 0 U4PO2005F 18-20 0 U4PO2501 F o-4 5 

U4POl701 F o-4 5 U4PO2006F 22-24 0 U4PO2502F 4-8 0 

U4POl702F 4-8 6 U4PO2007F 26-28 0 U4PO2503F 8-12 0 

See notes at end of table. 
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Table 4-l (Continued) 
FID Readings During TerraProbe= Soil Sampling 

Technical Memorandum 
Interim Remedial Action, Focused investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Sample ID Depth (feet) FID Readings 

@pm) 

U4PO2504F 14-16 0 

U4PO2505F 1 S-20 0 

U4PO2506F 22-24 0 

Notes: ID = identification. 
ppm = parts per million. 
FID = flame ionization detector. 

Sample ID 

U4PO2507F 

U4PO2601 F 

U4PO2602F 

Depth (feet) FID Readings Sample ID Depth (feet) FID Readings 

(mm) Wm) 

26-28 0 U4PO2603F 8-12 0 

o-4 0 U4PO2604F 22-24 0 

4-8 0 U4PO2605F 26-28 0 



Table 4-2 

Summary of Subsurface Soil Results for Onsite Analysis 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Sample ID 
Depth 

Zone PCE TCE m/p-Xylene o-Xylene Sample ID 
Depth 

(feet) Zone 
(feet) 

PCE TCE m/p-Xylene o-Xylene 

U4POl401 F o-4 V 82 <2 <4 <2 U4POl702F 4-8 V 10 <2 <4 <2 

U4P01401FD o-4 V 133 <2 <4 <2 U4POl703F S-12 V 6 <2 <4 <2 

U4PO1402F 4-8 V 12 <2 <4 12 U4PO1704F 12-16 S <2 <2 <4 <2 

U4P01402FD 4-8 V 15 12 <4 <2 U4PO1705F 16-20 S <2 <2 <4 <2 

U4PO1403F 10-12 V 4 <2 <4 <2 U4PO1706F 20-24 S 12 12 14 <2 

U4PO1404F 14-16 S <2 <2 <4 <2 U4PO1707F 26-28 S <2 12 <4 <4 

U4PO1405F 1 S-20 S <2 <2 <4 <2 U4PO1801 F o-4 V 4 <2 44 <2 

U4PO1406F 21-23 S 12 2 14 <2 U4PO1802F 4-8 V <2 <2 <4 <2 

U4PO1501 F o-4 V 52 12 <4 <2 U4PO1803 8-12 V <2 <2 <4 <2 

U4PO1502F 4-8 V 15 <2 <4 <2 U4PO2001 F o-4 V 250E <2 <4 <2 

U4POl503F 8-12 V 12 <2 <4 12 U4PO2001 FD o-4 V 260E <2 <4 <2 

U4PO1504F 14-16 S 15 <2 <4 <2 U4PO2002F 4-8 V 40 <2 <4 <2 

U4PO1505F 1 S-20 S <2 3 <4 <2 U4PO2003F 8-12 V 20 <2 <4 12 

U4POl601 F o-4 V 158E 3 <4 <2 U4PO2004F 14-16 S <2 <2 <4 <2 

U4PO1602F 4-8 V 8 <2 <4 <2 U4PO2005F 1 S-20 S 4 12 <4 <2 

U4PO1603F 8-12 V 5 <2 <4 <2 U4PO2006F 22-24 S 5 <2 <4 <2 

U4PO1604F 12-16 S <2 <2 <4 <2 U4PO2007F 26-28 S <2 <2 <4 <2 

U4PO1605F 16-20 S <2 <2 <4 <2 U4PO2301 F O-4 V <2 <2 <4 <2 

U4POl606F 20-24 S <2 <2 <4 <2 U4PO2302F 4-8 V <2 12 <4 <2 

U4POl607F 24-28 S <2 <2 <4 <2 U4PO2303F 8-12 S <2 <2 14 <2 

U4PO17OlF o-4 V 100 <2 <4 <2 U4PO2304F 14-16 S 12 <2 <4 <2 

See notes at end of table. 



Table 4-2 (Continued) 
Summary of Subsurface Soil Results for Onsite Analysis 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Sample ID Depth Zone PCE TCE m/p-Xylene o-Xylene Sample ID Depth Zone PCE TCE m/p-Xylene o-Xylene 
(feet) (feet) 

U4PO2305F 1 S-20 S <2 <2 <4 <2 U4PO2502F 4-8 V 6 <2 <4 12 

U4PO2306F 22-24 S <2 <2 <4 <2 U4PO2503F 8-12 S <2 12 <4 12 

U4PO2401 F o-4 V 15 <2 <4 <2 U4PO2504F 14-16 S <2 12 14 12 

U4PO2401 FD o-4 V 15 <2 <4 <2 U4PO2505F 1 S-20 S <2 <2 <4 <2 

U4PO2402F 4-8 V <2 <2 14 <2 U4PO2506F 22-24 S <2 <2 <4 <2 

U4PO2403F 8-12 S <2 12 14 <2 U4PO2507F 26-28 S <2 <2 14 <2 

U4PO2404F 14-16 S <2 <2 <4 <2 U4PO2601 F o-4 V <2 <2 9 <2 

U4PO2405F 18-20 S <2 <2 <4 <2 U4PO2602F 4-8 V <2 12 <4 <2 

U4PO2406F 22-24 S 12 <2 14 <2 U4PO2603F 8-12 S <2 <2 <4 4 

U4PO2407F 26-28 S <2 <2 <4 <2 U4PO2604F 22-24 S <2 <2 <4 <2 

U4PO2501 F o-4 V 60 <2 <4 <2 U4PO2605F 26-28 S <2 42 <4 <2 

Notes: All results reported as micrograms per kilogram b/kg) soil dry weight. 

ID = identification. 
PCE = Tetrachloroethene. 
TCE = Trichloroethene. 
F = field. 
D = duplicate sample. 
V = vadose. 
S = saturated. 
E = estimated 



Table 4-3 
Summary of Subsurface Soil Results for Off-Site Analysis 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Sample ID I Depth (feet) I Zone I PCE TCE 

U4PO1504 

U4PO1505 

U4P01505D 

U4PO1604 

U4PO1901 

U4PO1902 

U4PO1903 

U4POl904 

U4PO1905 

U4PO2004 

U4PO2101 

U4PO2102 

U4PO2103 

U4PO2104 

U4PO2301 

U4PO2301 D 

U4PO2501 

U4PO2501 D 

U4PO2602 

14-16 S 430 7.6 

1 S-20 S 7.6 27 

1 S-20 S 26 27 

12-16 S <6 <6 

o-4 V 41 <5.2 

4-8 V 22 c5.1 

8-12 V ~6.0 ~6.0 

14-16 S ~6.2 ~6.2 

18-19 S <6.1 <6.1 

14-16 S <6.1 ~6.1 

o-4 V 31 <5.1 

4-8 V 20 ~5.2 

8-12 V ~6.0 ~6.0 

15-17 S ~6.4 ~6.4 

o-4 V <5.1 <5.1 

o-4 V <5.1 <5.1 

o-4 V 17 ~5.2 

o-4 V 21 c5.4 

4-8 V c5.9 c5.9 

as microgram& per kilogram h/kg). 

ID = identification. 
PCE = Tetrachloroethene. 
TCE = Trichloroethene. 
D = duplicate sample. 
V = vadose. 
S = saturated. 
< = less than. 
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Pi 
As with the vadose zone results, VOC concentrations in saturated soil do not 
indicate the presence of residual NAPL at these sample locations. 

4.2 GROUNDWATER CHARACTERIZATION. As described in Chapter 2.0, the TerraProbew 
was used to collect groundwater samples at 14 locations beneath the floor and 
around Building 1100, as shown on Figure 2-l. Groundwater samples were also 
collected from monitoring wells OLD-13-OlA through OLD-13-08C and MicoWells OLD- 
13-18B through OLD-13-20B. 

4.2.1 Groundwater Collected Via TerraProbew Groundwater samples were collected 
via TerraProbew and sent to either onsite and/or off-site laboratories for VOC 
analysis. Complete results are included in Attachments C and D and summarized 
in Tables 4-4 and 4-5. 

The highest groundwater VOC concentrations were detected at locations U4QO14, 
U4QO15, and U4QO20 under the laundry, locationU4Q026 between the laundry and the 
surge tank, and northwest (upgradient) of the laundry at location U4QO24 
(primarily cis-DCE) (Table 4-4). At several locations, PCE and TCE were found 
at concentrations in the 1 to 3 milligrams per liter range. Many of these 
results were flaggedwith an "E" qualifier, indicating the reported concentration 
exceeded the linear calibration range of the field GC. In some of these cases 
(such as samples from location U4QO15), the confirmatory off-site analysis 
detected PCE and TCE at concentrations over an order of magnitude higher than the 
field GC (Table 4-5). 

Typically, VOC concentrations in groundwater greater than one percent of the 
aqueous solubility limit are suggestive of NAPL presence (Cohen, et al., 1992). 
The highest VOC concentration in groundwater collected via TerraProbe% was; 8,600 
pg/R PCE and 15,000 pg/R TCE at location U4QO15 (16 to 18 feet bls, as measured 
by the off-site laboratory), Considering 15,000 pg/R TCE is the byproduct of the 
degradation of 19,000 pg/R PCE, the equivalent PCE concentration in this sample 
is approaching 20 percent of the theoretical solubility for PCE. Similar PCE 
concentrations were also detected at location U4QO20, based on a comparison of 
"E" qualified field GC data (Table 4-4). These results suggest a strong 
possibility that a source area of residual NAPL is present beneath the laundry, 
possibly at more than one location. 

Also, due to the depth limitations of the TerraProbem, reaching refusal at 
approximately 30 feetbls, vertical contaminant delineation at many locations was 
not possible. Locations such as U4QO15, U4QO16, and U4QO20 had some their 
highest contaminant concentration results at the last interval sampled. Data 
*'gaps" left in the vertical delineation will be addressed in the OU 4 RI. 

Finally, the groundwater sampling data indicate the concentration ratios of 
PCE/TCE/DCE (Tables 4-4 and 4-5) at different locations are somewhat contradicto- 
ry, for instance: 

,- 

. location U4QO15 sampling results indicate mostly PCE contamination at 
relatively high concentrations, whereas location U4QO14, just 20 feet 
north (cross gradient), has very little PCE and a significant amount of 
TCE and DCE; 

. 
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Table 4-4 
Summary of TerraProbe m Groundwater Results for Onsite Analysis 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Sample No. Depth (feet) PCE TCE cis-DCE trans-DCE Sample No. Depth (feet) PCE TCE cis-DCE trans-DCE 

U40014OlF 11-13 440E 230E 45 42 U4Qo2006F 28-30 600E 4 20 <2 

U4001402F 16-18 50 400E 250E 6 U4Q02101 F 13-15 25 <2 10 12 

U4Q01402FD 16-18 20 440E 240E 5 U4Q02102F 16-18 8 12 6 <2 

U4Q01403F 20-22 45 500E 200E 7 U4Q02102FD 16-18 9 <2 6 <2 

U4Q01404F 24-26 30 200E 300E 15 U4002301 F 12-14 <2 <2 <2 <2 

U4Q01501 F 12-14 800E 200E 8 <2 U4Q02302F 16-18 <2 <2 <2 <2 

U4Q01502F 16-18 550E 640E 50 5 U4Q02303F 20-22 10 12 12 <2 

U4Q01503F 20-22 3362E 1OOOE 30 5 U4Q02401 F 12-14 <2 <2 20 <2 

U4QOl601 F 12-14 270E 15 2 <2 U4Q02402F 16-18 7 5 70 4 

U4Q01602F 16-18 60 4 <2 <2 U4Q02403F 20-22 50 170E 450E 30 

U4Q01603F 20-22 120E 12 3 <2 U4Q02403FD 20-22 40 90 700E 30 

U4Q01604F 24-26 50 <2 <2 <2 U4Q02404F 24-26 150E <2 200E 8 

U4001605F 28-30 600E 12 <2 <2 U4002405F 28-30 <2 <2 <2 <2 

U40017OlF 12-14 5 <2 7 <2 U4002501 F 12-14 <2 <2 <2 <2 

U4Q01702F 16-18 10 <2 4 <2 U4Q02502F 16-18 <2 <2 <2 <2 

U4Q01703F 20-22 12 <2 <2 12 U4Q02503F 20-22 <2 <2 3 <2 

U4001704F 24-26 11 <2 <2 <2 U4Q02504F 24-26 98 13 112E 6 

U4Q01705F 28-30 17 <2 <2 <2 U4Q02505F 28-30 6 <2 <2 3 

U4Q01705FD 28-30 10 <2 <2 <2 U4Q02601 F 12-14 320E <2 <2 <2 

U4Q01801F 12-14 7 <2 5 <2 U4Q02602F 16-18 84 <2 11 <2 

U4Q02001 F 12-14 400E 260E 140E 3 U4Q02602FD 16-18 66 <2 11 <2 

U4Q02002F 16-18 1 ,OOE 25 60 <2 U4Q02603F 20-22 IIOE 2 14 <2 

U4Q02003F 20-22 2,350E 100 65 <2 U4Q02604F 24-26 2,100 30 40 <2 

U4Q02003FD 20-22 2,370E 105E 60 <2 U4Q02605F 28-30 1,lOOE 100 3 <2 

U4Q02004F 24-26 2000E 20 30 12 U4Q02701 F 12-14 <2 <2 <2 6 

See notes at end of table. 
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Table 4-4 (Continued) 
Summary of TerraProbe SM Groundwater Results for Onsite Analysis 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Sample No. Depth (feet) PCE TCE cis-DCE trans-DCE Sample No. Depth (feet) PCE TCE cis-DCE trans-DCE 

U4002702F 16-18 5 <2 <2 2 U4Q02801 F 12-14 <2 <2 11 2 

U4Q02703F 20-22 4 <2 <2 5 U4Q02802F 18-20 3 <2 12 <2 

U4Q02704F 24-26 <2 <2 12 3 U4002803F 24-26 3 <2 3 <2 

U4Qo2705F 28-30 2 <2 <2 <2 U4Q02804F 30-32 5 <2 <2 2 

Notes: All results reported as micrograms per liter kg/O) 

PCE = tetrachloroethene. 
TCE = trichloroethene. 
cis-DCE = cis-dichloroethene. 
trans-DCE = trans-dichloroethene. 
< = less than. 
E = estimated. 



Table 4-5 
Summary of Groundwater Results for Off-Site Analysis 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Sample ID Depth (feet) PCE TCE 

U4Q01501 12-14 14,000 440 

U4Q01502 16-18 6100 11,000 

U4Q01502D 16-18 8600 15,000 

U4Q01601 12-14 38 3.9 

U4Q01901 12-14 5.4 0.24 

U4Q01902 16-18 2.4 0.12 

U4Q02101 13-15 1.4 0.58 

U4QO2102 . 16-18 1.1 0.22 

U4Q02403 20-22 33 90 

U4Q02403D 20-22 30 86 

U4Q02505 28-30 co.5 co.5 

U4Q02704 24-26 co.5 co.5 

Notes: All results reported in micrograms per liter kg/I). 

cis-DCE 

i 300 

< 250 

<300 

3 

CO.5 

co.5 

1.1 

0.9 

880 

830 

0.99 

0.13 

ID = identification. 
D = duplicate. 
PCE = tetrachloroethene. 
TCE = trichloroethene. 
cis-DCE = cis-1 ,Bdichloroethene. 
< = less than. 
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. locationU4Q020, directly upgradient of location U4QO14 (60 feet 'east), 
is primarily contaminated with PCE at high concentrations and very 
little TCE and DCE; and 

. location U4QO24, upgradient of U4QO14 and U4QO20, has high DCE 
concentrations, when compared to the amounts of PCE and TCE. 

These inconsistencies require further evaluation and will also be included in the 
OU 4 RI. 

4.2.2 Groundwater Collected from Monitoring Wells and MicroWells Groundwater 
samples from monitoring wells and MicroWells listed in Table 4-6 were sent to the 
off-site laboratory for VOC and inorganic (TAL metals) analysis; analytical 
results are included in Attachment E. 

The results from monitoring well and MicroWell sampling generally indicate lower 
groundwater VOC concentrations than those collected from TerraProbew sampling. 
This may be attributed to the monitoring well having longer screen lengths along 
with the stagnant groundwater causing dilution of the sample. Also, the 
MicroWells were set in the same locations as the TerraProbe% groundwater sample 
collection. These wells are approximately 4 to 5 feet deeper than the last 
TerraProbe= collection interval and may be near the lower depth limit of 
contamination. 

The highest VOC concentration detected in groundwater from a monitoring well was 
28,000 parts per billion (ppb) PCE, collected from OLD-13-07A, located off the 
northwest corner of Building 1100. This was a considerable change when compared 
to the only other round of monitoring well sampling inApri11995, which resulted 
in 680 ppb PCE. This significant increase could be attributed to source 
migration to very near the monitoring well. If source migration occurred, it may 
have been enhanced by some of the investigative work and will be a concern for 
future assessments. The 28,000 ppb PCE concentration approaches 20 percent of 
the solubility for that compound, indicating a very strong argument for NAPL 
presence. 

Another noticeable concentration change would be the sampling of monitoring well 
OLD-13-08C (deep), which resulted in a PCE concentration of 14 ppb (Florida 
maximum contaminant limit [MCL] for PCE is 3.0 ppb). Previous deep monitoring 
well sampling results never indicated VOC concentrations above the MCL. This 
deep presence of PCE will be evaluated in the OU 4 RI. 

TAL metals samples were collected from the groundwater monitoring wells to gain 
further data regarding inorganic constituents around Building 1100. These data 
will be used to support any treatability studies and/or source remectiation 
activities near the building. These inorganic datawill also be more extensively 
evaluated in the OU 4 RI. 

NTC-OU4.TM 
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Table 4-6 
Summary of Groundwater Analysis .from Monitoring Wells and MicroWells 

Technical Memorandum 
Interim Remedial Action, Focused Investigation/Source Confirmation, 

Building 1100 Surge Tank, Operable Unit 4, 
Naval Training Center 

Orlando, Florida 

Well ID Date Sample ID 

OLD-13-OlA 3/g/95 13GOOlOl 
3/24/97 13G00102 

OLD-l 3-02C 4/6/95 13G00201 
3/24/97 13GOO202 

OLD-13-03A 4/6/95 13G00301 
3124197 13GOO302 

OLD-13-04C 416195 13GO0401 
3124197 13GOO402 

OLD-l 3-05A 3/g/95 13G00501 
3/24/97 13600502 

OLD-l 3-06C 4/6/95 13G00601 
3124197 13GOO602 

OLD-l 3-07A 4/6/95 13G00701 
3/25/97 13G00702 

OLD-1 3-08C 4/6/95 13G00801 
3/25/97 13600802 

OLD-13-18B 3/25/97 U4G01801 

OLD-13-19B 3/25/97 U4GOlQOl 

OLD-13-20B 3125197 U4G02001 

Notes: Ail results reported as micrograms per liter (IJg/m). 

PCE TCE cis-DCE 

250 16 J 29 J 
46 14 30 

< .5 c.5 1.5 
14 c.5 < .5 

16 3J 5.6 
9.3 5.2 7.3 

<.5 <.5 c.5 
.13 <.5 <.5 

7 3 6 
1.5 .21 c.5 

<.5 c.5 <.5 
c.5 <.5 <.5 

680 52 38 J 
28,000 < 620 < 620 

.2 <.5 .I J 
.18 < .5 <.5 

420 2.7 10 

9.3 2.3 .31 

6,900 910 <150 

J = estimated value. 
ID = identification. 
PCE = tetrachloroethene. 
TCE = trichloroethene. 
DCE = dichloroethene. 
< = less than. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

Sampling results from the IRA focusedinvestigation/source confirmation, Building 
1100 Surge Tank, OU 4 at NTC, Orlando indicate that VOCs are present within the 
surficial aquifer, beneath the floor and on the north side of Building 1100. 
Based on these results, this chapter will refine the SCM and provide conclusions 
and recommendations regarding the surge tank as a possible source area. 

5.1 CONCLUSIONSAND RECOMMENDATIONS. This source confirmation investigatisonwas 
the first specific attempt at source characterization at OU 4, with the objective 
to confirm the surge tank as a primary source of VOCs. 

Previous investigations immediately downgradient of the surge tank detected VOCs 
in groundwater at concentrations consistent with a nearby source, leading to 
speculation that releases from the surge tank itself may have been the source of 
the highest VOC concentrations in groundwater. However, limited site screening 
sampling of the areas north and east of the laundry (upgradient) also detected 
VOCs in groundwater, at concentrations lower than near the surge tank. 

The groundwater data collected during this focused investigation/source 
confirmation indicate that a primary source area (perhaps several) likely exists 
beneath the floor of the laundry. PCE was detected in groundwater at concentra- 
tions over 10 percent of the theoretical solubility limit, strongly suggesting 
the presence of residual NAPL beneath the laundry. The source(s) under the 
laundry would be in addition to the area near the surge tank. The recent 
detection of 28,000 pg/R PCE in monitoring well U4-OLD-07A (Table 4-6) is 
suggestive of a source in the vicinity of this monitoring well. 

The presence of residual NAPL was not confirmed by the soil samples collected. 
The maximum PCE concentration detected in subsurface soil was 430 micrograms per 
kilogram, rather than the percent concentrations expected for residual product. 
However, the absence of high soil VOC concentrations does not imply that re,sidual 
product is not present. Controlled field releases of PCE at the University of 
Waterloo have shown that NAPL migration is strongly influenced by even subtle 
variations in porous media properties. This can lead to extremely heterogenous 
distribution of residual NAPL at the millimeter scale, making it very difficult 
to directly measure residual saturation and accurately estimate the mass of 
contamination in the subsurface (Poulsen et al., 1992). 

The investigative results from the IRA focusedinvestigation/source confirmation, 
Building 1100 Surge Tank imply that there may be several source areas for 
groundwater VOC contamination present at OU 4. Although an additional 
recirculation well in the vicinity of the surge tank may be beneficial, it will 
not likely accelerate remediation of OU 4 if other major upgradient and cross- 
gradient sources are not also addressed, Several additional recirculation wells 
would likely be required. More economical multiple source area remedies will be 
evaluated in the upcoming OU 4 RI/FS task . 

5.2 REFINED SITE CONCEPTUAL MODEL. The SCM is a basis for communication of a 
If-- clear understanding of a contaminant release to the environment. It is 
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continually refined as additional information and results from each field 
investigation become available. f-3 

Initially the SCM considered two scenarios for contaminant source release and two 
potential release pathways for contaminant migration. The contaminant source 
release scenarios included the following: 

1. operational spills either on the ground surface outside the building or 
in the drain system, and/or 

2. seepage from the surge tank located to the west of the facility. 

The pathways initially considered were as follows: 

1. the transport of the chlorinated solvents by stormwater runoff into the 
swale and culvert and, thereby, directed to the lake; and 

2. seepage of chlorinated solvents through the soil and into the 
groundwater, and thus migrating to the lake. 

The IRA Focused Field Investigation determined the pathway for VOC contaminant 
migration to Lake Druid to be groundwater, where the dissolved phase VOCs have 
migrated laterally (west) from the laundry toward the lake through advective 
transport and dispersion. 

This focused investigation/source confirmation indicates that multiple source 
areas are likely contributing to the VOCs detected in groundwater. However', the 
only addition to the SCM would be the confirmation of VOCs athigh concentrations 
under and to the north of Building 1100. The SCM, shown as Figure l-2, will 
remain unchanged at this time. Refinement of the SCM will continue through site 
closure for OU 4. 
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APPENDIX A 

MICROWELL CONSTRUCTION DIAGRAMS 



MICROWELL CONSTRUCTION DIAGRAM 
PROJECT, &j>;,: c h7C 4: it,..&. SITE NAME: 
PROJECT NOI 3-3 L/‘;-. .5”‘/ DATE INSTALLED: 

WELL ID: OL&/‘.. jy INSTALLATION METHOD1 
FIELD PERSONNEL: .,ji= iq>: /c:-::G\, 

LOCKING WELL CAP 

\ 

GROUND SURFACE 

s 2 STEEL REBAR 

FLUSH MOUNT WELL COVER 

&INCH SCHEDULE 80 PVC RISER 

TYPE OF BACKFILLI 

DEPTH TO TOP OF SEAL1 

TYPE OF SEAL: 

DEPTH TO TOP OF SAND PACK1 dl\ /L..5< 

TYPE OF SAUD PACK, LJji/--.r 3-J. ..j’.. .:r J,,( J. IL:-. _,” t 
aide, dc.-i,.t. i c~-.J(- % 

DEPTH TO TOP OF WELL SCREEN8 .?.??a ‘- ’ / I5 

PUANTITY OF 3-FOOT LENGTH .OlO-INCH 
SLOTTED SCREEN PREPACKED WITH 
20/40 SILICA SAND: 2 

DEPTH TO BOTTOM OF WELL SCREEN: 41). 5,’ c /,, -.-zt 

DEPTH OF BOREHOLG 
3 j.j-‘ /,il> 

. . NOT TO SCALE 



MICROWELL CONSTRUCTION DIAGRAM 
PROJECTI Js ?:i’ /<’ ‘rC‘ Eli (i,: ‘C SITE NAME: g) L: 

PROJECT NOI qj 0 <, Si,i DATE INSTALLED8 
WELL IDt oLy. )3 ./C/ INSTALLATION MET”()$~ 

FIELD PERSONNEL! ..j-itm /v:i< 1, 

LOCKING WELL CAP 

CONCRETE PAD , GROUND SURFACE 

s 2 STEEL REBAR 

FLUSH MOUNT WELL COVER 

H SCHEDULE 80 PVC RISER 

TYPE OF BACKFILL, jkk~ ~,CF r c,.d+- 

DEPTH TO TOP OF SEAL1 

TYPE OF SEAL: 

DEPTH TO TOP OF SAND PACK1 

DEPTH TO TOP OF WELL SCREEN1 

QUANTITY OF &FOOT LENGTH .OlO-INCH 
SLOTTED SCREEN PREPACKED WITH 
20140 SILICA SANDI L 

DEPTH TO BOTTOM OF WELL SCREEN: do.5 ‘L/j 

DEPTH OF BOREHOLG :Jc, 5.’ 4215 

. NOT TO SCALE 



,, ” 

MICROWELL CONSTRUCTION DIAGRAM 
PROJECT: ,t;$-‘/. /v/‘c L: ( 

I’ 
‘-1 ..l c.r <- SITE NAME: L.‘L 1 .;,/ 

PROJECT NOI ,ys- y5 i 5-y DATE INSTALLED: 
WELL IDI /L D 1.3 3c, INSTALLATION METHOD: -6:. .I f-i :i c 5’-‘- 
FIELD PERSONNEL: -hn ‘vii--.r.. 

LOCKING WELL CAP 

CONCRETE PAD GROUND SURFACE 

0 2 STEEL REBAR 

PVC PIPE 2-INCH 
SCHEDULE 40 

FLUSH MOUNT WELL COVER 

S-INCH SCHEDULE 80 PVC RISER 

2-INCH BOREHOLE TYPE OF BACKFILL1 &d~~i >f- 7 ‘%+,-t 

DEPTH TO TOP OF SEAL1 /L’ ’ k. i ‘, 

TYPE OF SEAL: fir.:+ :, iv e /;rL 

DEPTH TO TOP OF SAND PACKr // > i,/;; 

TYPE OF SAND PACK, i?C’.P- ii:d< q.4 ‘i:.d 

r1*><t w.7ii,-‘,;! Cl’i\lc’ ,& 

DEPTH TO TOP OF WELL SCREEN1 / I;/ ’ x/i-: 

QUANTITY OF 3-FOOT LENGTH .OlO-INCH 
SLOTTED SCREEN PREPegKED WITH 
20140 SILICA SAND, zi 

DEPTH TO BOTTOM OF WELL SCREEN: (;?i’,‘&,i; 

‘. J j 
DEPTH OF BOREHOLE .?‘,’ .t >I ‘, - 

NOT TO SCALE 



APPENDIX B 

MONITORING WELL/MICROWELL SAMPLING LOGS 

Pi 
. . 



F 



. . 

8 
! 

I 
i- 

Project: fiRA c Nr(- (jc-iL., tiri c, Point of lnteresx &’ ./ 

Project Number: cqqc ,s y Date: -3,/$qJ/fi > 

Sample Location ID: @Ly -/=$. (g.2 

Tme: Start lLji.3/ End: )3-,‘ J/7/:; Signature of *rnpilC 

WdI o*ptn l&x pt. ~hasalmd ~‘TopdWwl 
~Hiiaonul -Top d Protutkw 

--rp 
6 - 
B 

5 Dwpth to Watu & Ft. Wdl,MatmiU wwn Lodud?: 
LPVC LYn 

: 
-ss -m 

f 

Wd Riir snek-up m’;;. PfBtaw9 Ft. 

Fmm garw CU~WWil omuwnu 

Pmtutko -R 
c--a 

W*I Dii d-2 im+l wuw Lwwl E&p. uwd: 
-*if?3 ;/‘Bwa. Cd. Pma 
-6iflch Rau Aalvuwd 

m- =Pma. Trwwww 

- 

$ 
J.16 WR. (2 h.) 

Hw9@t of Warn Co*mn X =.8S GUR. (4 in.) - 

c 

23 ‘W Wuvd w*w lawgmy: Yn No 
ROt.~SUUtW 

5aisLR -15 WR.(6k.) 
_ _ WR. (-a.) 

(/ KbdFo3 
hrDi SUnm 

-;o c/ Pwwahic Pump 
- - S~bmunb4w Pump 
- - Badu 

z ,; 
PVClSibDn Tubirp 
T&o&&eon Tubng 

- - Aimt 

- - W-P 
- - h4hFatu 

- - Prwwvac mu 

Ew+wt IO 

- - 

,/“‘-. 

, 







Wd R&or StcR-up c3 n’. P!utuuw Ff. 
prom pmuw Caabyworl omn*- 

Pmtrtw* R 

-no 

w*rOk~2iNll Wun Led Equip. Uud: 
-rimiT ~Eloa. Cord. Pm00 
-6inch -Flau Actwrtrd 

-- -Pro% Tnfwwu 

- -- 

% 
E . 

L.18 WR. (2 in.) Gavvd j.32 Wdl lrcqy: Ya No 
~a@t 01 Water CoCImn 

F;,7r; 
X -15 WR. (4 h.) - 

Ft. ~15WR.(Sil.) 
_ _ WR. Qh) 

5” 

Pml.cangSean 

mw TOW Cal Purpd 
Co~n10 Cow Irma 

-- 

(/wmAPplyPLourion) 
MomaNl (1oJY.) 

=2s7. MoMlY. ASTM Type II wa:w 
~Doianizecl wuu 
- Lipinm salutian 

--- 
- HbbOp.1. Wurr Sdutian 
- Paublr water 
-- 

, 



Project: RI=,G/ ,A/, L .‘-I‘ ii+-Ir,,t4c Point of Interest: fy : ’ -/ 

Project Number: 2:2?‘-5 ‘YS L-4 Date: 3 ,,‘>%’ :i q 

Sample Location ID: CL!-j _ /3 - o;:> I 

lime: Start /3:/j! End: / 3 .5.0 Signature of Sampler: 
f,>/.. ,P” ;, 

L,$/,, //: , 3:’ .~ 
.f 

Wdl Oepm 53 Ft. ~Masumd 
Jl-liinul 

JTopdWdI WOI Riir s7kR.up 0 h 
- ’ 

PfVtUtJV* FL 
- -Top cd Pmnnkt flmm mti) Cas~W*ll odlumco 

-q 

4 - 
5 

A.16 WR. (2 il.) c;rWd 3 I;.[. 
Hoi@ of W+f Colrmn -35 WR. (4 in.) - 

well lmogtiy 
X 

*z ” 

jr: ;>- R 
Pm.caamgsuurr 

-15 WR.(Iin.) bnPnc* cdlu InuU z- 
__ _ WR. tin.) 

c /I TowG&Puqd - - 
-- 

s : 
z 
z (, fi-dFo3 

Equ@wwm IO (/W~APPJyarLoution) 
Penrcrhic pump MUhMI (1 COY.) 
Subman~ Pump =25X MotJunoUSY. C3.4 Type II wa:w 

L Deionbed water 

ii 
- - PVCSkon Tubiq - Liquinox Sdubon /-\ 
‘LA 2% TenodiGcon Tubq --- 

- HN0,tU.l. Waler Solution 

3 
- - - Pvublo wa1.r 

w” 
- - WimFiRu -- 
- - Pm&v&z Flrw 

# - - 

SunpI. o&NatioN: 
Arnbwn Ai voc - -ppm wd Mouth -m FddD~crCoBud -h&u -Turbid &l.U --w 

-honerinu ,C&vmd iodor - 

. . 



Project: 
Project Num her: Cljpj-Yj-, j-c/ 

Sample Location ID: oL13 - 13 - 07 
I , 

Time: Staart: 04: ;1 q End: (7 ‘7 +’ .51iM 

- 

I Tempanfum. Oq. C , 
PH. ufim -- l 



Project Number: ;, se; L/5 5 ‘i Date: 3,‘Z j- ,fi, .T _ , 
Sample Location ID: 
Time: Start: 03f 2 5’ /p J /.y Signature of Sampler: 

(8 fUud.=w) 
Purgity sampling 

2. 4’ 
a - 
- - 
- - 
L u.I 
- - 
- - 
- - 

Equipmua IO 
Pmsmtbc Pump 
Submrubh Pump 
Babr 
FVCfSikon Tubing 
TanmvSha Tubnq 
Airlfl 

- - 

: 

(.wThuAPptyPLa&oq 
- Mnluml (1coY.) 
-25% NaUunotPSY. ASTN Typo II wa:w 
d ooionilod wuu 
- LIprim sowon /- 
--u* 
- nNop.1. warar somon 
- Fwatiia warw 
-NC- 

smpr 0bmoNuioru: 
Amburn Air voc 

: 

-ppal wan Mum -wm FddOaaCaard -wina -Turbid ,aou -cm* 
~~hi2nta.in.r - ,&okmd -Odor 

I 



Weil Depm 3~1, L; > R. 
. . . 

~M.uur9d JTop d WI(I 
-Hiinul Top d Rotoak 

-hi* 

6 
B 

- 

g O.pmoWuu~R won Muuiat wall LodIM?: 
JPVC 

t 
-.18 WR. (2 in.) GaWd well lmgy: 

Hb$trl of Warr C,bJmn x 
;1i‘L? R 

,.a5 ciam. (4 in.) - Pm.CWWJSUUfV 
yy No 

~l~cuR.(Iil.) 

_ _ WR. Gin.) 
zzz 
m- 





- -- 
z 

-.16 WR. (2 h.) GNVOI Wd lmgy: Yn No 
woqhl of Water Cobmn x ,.LlJ WR. (4 in.) - i/ 

Ft. fi. L.. 
Pmt.lamQSuun 

~rJwA.(sh.) Cormro Cdlu lnuu /- 
_ _ WR. tin.) 

f ( s7 tow Cd Pvqed A- mu 
m- 

: 

V flbdFo3 
Fqing sampling Equipmud IO 

d -rL Pma&ic Pump 

- - Submrvw Pump 
- - bau 

2 z 
PVCSkon Tubirp 
TdbwSikon Tubng 

(/APRutApplyalDaion) 
M*tuNl(loQy 

.25X M~MNLTSY. ASTM Type II WIIW 
i’l D&bad water 
- L+inox solubon 

-m- 

B --Em, 
3 

- - 

w” 
- - WiNRbu 
- - Mao Far 
- - 

~nN0p.f. wamr sdution 
- PotaB& waw 
-- 

- -‘- / -‘- 



APPENDIX C 

LABORATORY STATISTICAL COMPARISON 



TABLE C-l 
Appendix C. Comparison of Analytical Results Between Onsite and-Offsite Groundwater Samples 

Interim Remedial Action, Operable Unit 4 
Focused Investigation/Source Confirmation, Building 1100 Surge Tank 

Naval Training Center 
Orlando, FL 

NOTES: 

Sample identifiers ending in F (.e.g, U4Q01501 F) are split samples analyzed in the onsite laboratory; those with no F designation are analyzed in the offsite laboratory. 
L\nalytical results expressed in micrograms per liter (ug/L). 
U= Compound was not detected at the sample quantitation limit (SQL). The number preceding the U qualifier is the SQL. 
J = Reported concentration is an estimated quantity. 
E= Reported concentration for the onsite sample exceeds the calibration range for that compound. 

The onsite sample was not reanalyzed at a secondary dilution because it is only a screening concentration. 
Sample U4Q01501 and U4Q01502 were analyzed at a secondary dilution factor of 300 and 250, respectively. 

RPD = Relative percent difference. 
D = Absolute difference. 
NC = Not calculated since the compound was not detected in both onsite and offsite sample. 
Bolded entries indicate out of controi parameter pairs based on the RPD or iiji criteria. 

Page 1 of 1 

POU4QcO1 .XLS 
5/l z/97 



TABLE C-2 
Appendix C. Comparison of Analytical Results Between Onsite and Offsite Soil Samples 

Interim Remedial Action, Operable Unit 4 
Focused Investigation/Source Confirmation, Building 1100 Surge Tank 

Naval Training Center 
Orlando, FL 

Location ID 

Sample ID U4PO1501 u4po,50, F 

Sampling Date 
, , -Mar-g7 

Tetrachloroethene 4301 1 151 
Trichlnroethetw 7.61.1 I 2lu 

U4PO2501 T U4PO2501 F 

21lJ 

Sample identifiers ending in F (.e.g, U4PO1501 F) are split samples analyzed in the onsite laboratory; those with no F designation are analyzed offsite. 
Analytical results expressed in micrograms per kilograms (uglkg). 
U= Compound was not detected at the sample quantitation limit (SQL). The number preceding the U qualifier is the SQL. 
J q Reported concentration is an estimated quantity. 
RPD = Relative percent difference. 
D = Absolute difference. 
NC = Not calculated since the compound was not detected in both onsite and offsite sample. 
Bolded entries indicate out of control parameter pairs based on the RPD or 101 criteria. 

Page 1 of 1 
POU4QCO1.XLS 

5/12197 

j 1 



APPENDIX D 

ONSITE LABORATORY ANALYTICAL RESULTS, TERRAPROBE” SOIL AND 
GROUNDWATER SAMPLING 





OU4 - FOCUSED SURGE TANK INVESTIGATION 
ON-SITE FIELD LABORATORY DATA 

Naval Training Center 
Orlando, Florida 

SAMPLE ID U4POl403F U4PO1404F U4POl406F U4QO15OlF U4QO1502F U4Q01503F U4PO15OlF U4PO1502F 

Page 2 

> 



I 

s 0 



OU4 - FOCUSED SURGE TANK INVESTIGATION 
ON-SITE FIELD LABORATORY DATA 

Naval Training Center 
Orlando, Florida 

1 U4PO1602F 1 ~4~01603~ 1~4~01604~ 1 U4P01605~ 1 ~4~01606~ / ~4~01607~ / U4Q01701F 1 u4~01702~ / U4Q01703F 1 

1 ,I -Dichloroethene 
t-1,2-Dichlordethene 
c-l ,2-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Tetrac hloroethene 
Ethylbenzene 
m/p-Xylene 
o-Xylene 

c4 u c4 u <4 u c4 u c4 u c4 u <4 U c4 u c4 u 
<2 u c2 u c2 u <2 u <2 u 
c2 u c2 u <2 u c2 u <2 u 
<2 u <2 u <2 u c2 u <2 u c2 u c2 u <2 u c2 u 

<2 u <2 u c2 u c2 u c2 u c2 u <2 u <2 u <2 u 

u ; .;Ji;j ,;.j:.:., . . 
c2 u <2 u <2 u c2 u <2 u c2 u c2 u <2 ,_. u <2 U 

<4 u c4 u c4 u <4 u <4 u c4 u c4 u c4 u c4 u 

c2 u c2 u c2 u c2 u <2 u <2 u c2 u <2 u c2 u 

‘1 .f 
Page 4 

I) 



OU4 - FOCUSED SURGi TANK INVESTIGATION 
ON-SITE FIELD LABORATORY DATA 

Naval Training Center 
Orlando, Florida 

I SAMPLE ID I U4QO1704F 
I 

U4Q01705F 
I 
U4QOl705FD 

I 
U4PO17OlF 

I 
U4PO1702F U4PO1703F 

I 
U4POl704F 

I 
U4PO1705F 

I 
U4PO1706F 

I 

Il.l-Dichloroethene I ~4 IUI c4 IU I IUI <4 IUI <4 IUI c4 IUI <4 IUI <4 IUI c4 IU I 

- -I- -------- -~------ 

/Benzene 

->- ~~ ~~~ 
t-l ,P-Dichloroethene <2 u <2 u <2 u <2 u <2 u c2 u <2 u c2 u <2 U 
c-l .L-Dichloroethene <2 u <2 u <2 u <2 U <2 u <2 u <2 u c2 u <2 u 

-=2 u c2 u <2 u <2 u <2 u <2 u <2 u <2 u <2 u 
<2 u <2 u c2 u <2 u <2 u <2 u c2 u <2 u <2 u 

~.~~:~:.::::::: :::. .i:.:,:.:.:: :.: ... . ......... ,‘?. ........ u <2 ... u.. ............ .<? ........ .u.. ‘2.. ............. ........ !!. .............. :.ii’<i;iii.i:’ .:ii,eiiii~il~~~~~~~~~~ :jiijiji$g lii;i~~::liiiiifiQQ~~~:~~ -i:j:iiiii:i::iliiif~~~~~~~~~: fiiiiiiiii’i’iil’; ‘2.. ........ k!. ... ..... .... .. ..:.:...:.:.:.:.:: ::~:~g~;:;i:;:$:: .;:j;.:.>::. ..:.....:::9i~~ ... ...... ....... ........ ......................... .......... ......................... .......... ......................... ......... .......................... ;+$j .... 
<2 u c2 u c2 u <2 u <2 u <2 u <2 u c2 u c2 u 

<4 u <4 u <4 u <4 u c4 u <4 u <4 u <4 u c4 u 
c2 u c2 u c2 u c2 u c2 u c2 u <2 u <2 u <2 u lo-Xylene 

Page 5 
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OU4 - FOCUSED SURGtiTANK INVESTIGATION 
ON-SITE FIELD LABORATORY DATA 

Naval Training Center 
Orlando, Florida 

ISAMPLE ID I U4Q02004F 
I 

U4QO2005F 
I 

U4PO2OOlF 
I 
U4P02001FD 

I 
U4PO2002F 

I 
U4PO2003F 

I 
U4PO2004F 

I 
U4PO2005F U4PO2006F 

Il.l-Dichloroethene 

I 
- - 

I I I I I I I I I 

- 
I 

- - 

......... 

....... ..... .... .... e2 lul <2 IU I - Iii I - IU I - c2 c2 <2 1; I - <2 lu I c2 lu 

t-l ,2-Dichloroethene 
c-l ,2-Dichloroethene 
Benzene 
Tric hloroet hene 
Toluene 
Tetrachloroethene 

‘-I----- 
lene 

Page 7 



OU4 - FOCUSED SURGE TANK INVESTIGATION 
ON-SITE FIELD LABORATORY DATA 

Naval Training Center 
Orlando, Florida 

I SAMPLE ID I U4PO2007F U4QO2lOlF 
I 

U4QO2102F U4Q02102FD U4Q02301F 

I 

U4Q02302F 

I 

U4QO2303F 
I 

U4PO23OlF U4PO2302F 

I 

1 ,I -Dichloroethene <4 lu c4 u <4 u <4 u c4 lu <4 u c4 lu c4 u <4 u 
t-l ,2-Dichloroethene 
c-l ,2-Dichloroethene 

IBenzene 
rTrirhlnrndhcmcr . . . . . . . ..e.--I..-..- 
Toluene 
,“.,na”~,,“~““.I.“.... 
Ethylbenzene 
m/p-Xylene 
o-Xylene 

U c2 u <2 u <2 u I 
<2 <2 u 

<2 IJ I -- 
<2 u <2 u c2 u <2 u c2 u c2 u <2 u <2 u c2 u 
<4 u c4 u <4 u <4 u <4 u <4 u c4 u <4 u <4 u 
c2 u <2 u <2 u <2 u <2 u <2 u <2 u <2 u <2 u 



OU4 - FOCUSED SURGIi TANK INVESTIGATION 
ON-SITE FIELD LABORATORY DATA 

Naval Training Center 
Orlando, Florida 

U4PO2303F U4PO2304F U4PO2305F U4PO2306F U4Q02401F U4Q02402F U4Q02403F U4Q02403FD U4Q02404F 

t-l ,P-Dichloroethene 
c-l ,2-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 
Ethylbenzene 
m/p-Xylene 
o-Xylene 

Page 9 



OU4 - FOCUSED’SURGE TANK INVESTIGATION 
ON-SITE FIELD LABORATORY DATA 

Naval Training Center 
Orlando, Florida 

ISAMPLE ID U4Q02405F U4PO24OlF U4P02401FD U4PO2402F U4PO2403F U4PO2404F U4PO2405F U4PO2406F 
I 

U4PO2407F 
I 

I -7 v - . 

.- I I <7 U <2 i .i c2 <2 u c2 U 

U <2 u <2 u c2 u <2 u \ 

c4 u <4 u c4 u <4 1’ <A II I <A III Cd 111 <4 lu <4 lu 
<2 u <2 u <2 u <2 L 
<2 u <2 u <2 u c2 u <2 
c2 u c2 u <2 u c2 11 <7 III I <7 

I 
Ill I c2 u - - <2 u <2 u 

<2 u c2 u <2 u i-t-%-- <2 L 1” I <2 lu I c2 u - <2 u <2 u 

c2 u c2 u x2 u <2 i 
u ~~~;:~~~~:, ;;s;: ~:::;:.:::~:~~~~~~~::iiiiiiilii:l <2 u <2 u 

<2 u <2 u <2 U <2 u 

<2 c2 u <2 u <2 u -=2 u . . . . . . . . . . . . . . 
<2 u c2 u c2 u <2 u <2 u <2 u <2 u <2 u c2 u 

c4 u c4 u c4 u c4 1’ <A II <A II Cd u c4 U c4 U 
<2 u <2 u <2 u <2 1 

I , --T - . 
I I I I 

I3 I . IU I 
I 

- 
I 

I I c7 lLJ I <2 <2 <2 lul <2 lu 

1 ,I -Dichloroethene 
t-l ,2-Dichloroethene 
c-1,2-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 
Ethylbenzene 
m/p-Xylene 
o-Xylene 

Page 10 -. 

> 



OU4 - FOCUSED SURGi TANK INVESTIGATION 
ON-SITE FIELD LABORATORY DATA 

Naval Training Center 
Orlando, Florida 

ISAMPLE ID U4QO25OlF U4Q02502F U4QO2503F U4QO2504F U4Q02505F U4PO25OlF U4PO2502F U4PO2503F U4PO2504F 

1 ,I-Dichloroethene 
t-l ,2-Dichloroethene 
c-l ,2-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 
Ethylbenzene 
m/p-Xylene 
o-Xvlene 

Page11 



OU4 - FOCUSED SURGE TANK INVESTIGATION 
ON-SITE FIELD LABORATORY DATA 

Naval Training Center 
Orlando, Florida 

SAMPLE ID U4PO2505F U4PO2506F U4PO2507F U4QO26OlF U4Q02602F U4Q02602FD U4Q02603F U4Q02604F U4Q02605F 

l,l-Dichloroethene I <4 IU 1 
t-l ,2-Dichloroethene <2 u 

/A II I /A II I &A II I CA II I <A II I <A III /A II I /A II I 

c-l ,2-Dichloroethene I c2 lU 1 <2 IU 1 c2 
Benzene I <2 lu I <2 lu I 

. . 

Trichloroethene 
Toluene 

<2 u 
c2 u 

c2 u =F <2 u 

c2 

<2 

E 
” <2 

Tetrachloroethene 
Ethylbenzene 
m/p-Xylene 
o-Xylene 

<2 u <2 u c2 
c2 u c2 u <2 u c2 u <2 u <2 u 
c4 U <4 u <4 u <4 u <4 u c4 u 
c2 u <2 u c2 u c2 u <2 u <2 u 

Page 12 
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OU4 - FOCUSED SURG& TANK INVESTIGATION 
ON-SITE FIELD LABORATORY DATA 

Naval Training Center 
Orlando, Florida 

I SAMPLE ID 1 “4PO26OlF / “4PO2602F 1 “4PO2603F / “4PO2604F / “4PO2605F / U4Q02701F 1 U4Q02702F / U4Q02703F / U4Q02704F 1 

I 

l,l-Dichloroethene <4 u c4 u <4 U <4 u <4 u .! 
t-l ,2-Dichloroethene <2 u <2 u c2 u <2 u <2 

u :i&$.: . . . . . . . . . . . . . . . . >>>>>>:. :::::::,:>:::::.: .:. .:.:.:.:.:.:...:..... ,,:,:,:,:,:,:_,, :_ :,:,,,,,,,:,:,:,:,:,,,,,:,,,, . . . :.:..+:,:, ,,:,,,:,:.:,;,; 

c-l ,2-Dichloroethene <2 u c2 u <2 u c2 u c2 u c2 u c2 u <2 u <2 u 
Benzene <2 u <2 u <2 u c2 u <2 u <2 u c2 u <2 u <2 u 
Trichloroethene <2 u <2 u <2 u <2 u c2 u c2 u <2 u <2 u c2 u 
Toluene 
Tetrachloroethene 
Ethylbenzene 
m/p-Xylene 
n-Xvlene I <2 LJI <2 U 

.,.,.,.,.j, ,,:,e:lcar~:~~~:~~~~~~~~~~ <2 u <2 u <2 u .Q u <2 u <2 u - 
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Appendix E. Summary of DPT Soil Analytical Results 
Operable Unit 4 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

Sample ID U4POl504 U4POl505 U4POl505D U4POl604 u4P01901 U4POl902 U4POl903 U4POl904 

Lab ID] 
-~ 

C7C120156001 1 C7Cl20156002 1 C7Cl20156003 1 C7C120156009 1 C7Cl40128003T C7C140128004 1 C7Cl40128005 C7Cl40128006 

Sampling Date1 1 l-Mar-97 I 1 l-Mar-97 1 1 l-Mar-97 1 1 l-Mar-97 I 13-Mar-97 1 13-Mar-97 

Volatile Organics, uglkg 1 L I II II II 
I .I .I -Trichloroethane 1211 

l!LLl 
. . 

I ,I ,2,2-Tetrachloroet 5.1 [U 

I .I .ZTrichloroethane 12lu I 61U 1 5.9lu ~-r I 6U 
1 12lu 6[U 5.9ll.l 

5.21U 1 5.1 Iu 
I ,I -Dichloroethane 1 e -. 

I ,I-Dichloroethene 
I .ZDichloroethane 

5.21U I 5.1jlJ 

52lu ( 5.1 (u 

iU 5.2lu I 5.1 Iu 61U 
-. 

6.2[U 1 

.-- -~~ 
I ,2-Dichloroethene (total) 
I .ZDichlorooronane I- 121u I 5.2(U 1 3.1 IV SlU 

!-Butanone 
!-Hexanone I ~~~ 120/u 1 52lU 1 31 IU tiUlU liz u 

I-Methyl-2-pentanone 
I 

ketone I 230/U I 1201u 121 

3enzene 
3romodichloromethane I 12lu I 

-- 3romoform 

3romomethane 23 U 12 u 12 u 
Carbon disulfide 12 u SU 

12,- I 
5.9 u 6U s.ljU ) 5.1 u 6)U 6.2/U 

Carbon tetrachloride 12 u 6U 5.9 u 6U 5.1 u 

Zhlorobenzene 12 u 6U J.9 u 
5.2/U 1 6/U 6.21U 

6U 
I 

5.2[U 1 
-- . . 
3.1 IU 

1 - :. I ^- 
B.ZIU 

Zhloroethane 23 U 12 u 12 u 12,u 
I 12Tu I 

IOIU I 
1-2 

IOIU I 
! 

12lU I 12/u 

Chloroform I 6U 5.9 u 6,- I -.- - 
;hloromethane 231U 12 u 12 u 12lu IOIU 
:is-1.3-Dichloroorooene I . . 12lu I SIU I5.91uI 

I IOlU 12lu I---iSJC-j 

,-------)-a-, I 6 

Xbromochloromethane 1 12/u 6/U 5.9p 1 6 

ithylbenzene 12 u 6U 5.9 u 6 

Jlethylene chloride 12 u 6U 5.9 u 6U 

ityrene 12 u 6U 5.9 u 6U 

retrachloroethene 430 7.6 26 6U 4TI 22 

Toluene 12 u 6U 5.9 u 6U 5.21U 5.1 u 
tram1 .3-Dichloroarooene 1 12/u I 6IU 

5.9 u 6U 
5.2/U I 

-a . . / gj/Ff$~ 
, I I I- 

Trichioroethene 1 7.613 I 1 271 i-2711- 

;lLl I 5 7itf I~.+J 61U 6.2tU 1 

6llJ 6.2/U 
61U 6.2jU 
_ 

Vinvl chloride 
Xylkmes (total) 

I 231U l 12lu I 12lu i12TG 

12lu 
I 

61U 5.9lu 1 f 
I - 

IOU 1 lO]U 
5.1-i u 

12lu 12lu 

jU 5.2jU 1 61U 6.21U 



Appendix E. Summary of DPT Soil Analytical Results 
Operable Unit 4 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

Sample ID U4POl905 U4PO2004 U4PO2101 U4PO2102 U4PO2103 U4PO2104 U4PO2301 U4P0230fD _ 1 

Lab ID C7Cl40128007 C7Cl40128008 C7C170103004 C7C170103005 C7C170103006 C7C170103007 C7C180112001 C7C18011200; 
-?ampling Date 13-Mar-97 13-Mar-97 14Mar-97 14Mar-97 14Mar-97 14Mar-97 15Mar-97 _.________~~~~ 15-Mar-97 

Volatile Oraanics. ualka 1 ~~~~~ 17 
- 

- I.... 
1 , 1 ,I -Trichloroethane 6.1/U 6.1 U 5.1 u 5.2 U 6U 6.4 U 5.1 u 5.1 u 

1 ,I .2.2-Tetrachloroethane 6.1 IU 6.1 U 5.1 u fi2 u 6 II 6.4 U 5.1 u 5.1 u 
6.4 U 5.1 u 5.1 u I ,I ,2-Trichloroethane 

I ,I-Dichloroethane 

I ,I -Dichloroethene 6.1 U 6.1 U 

I ,ZDichloroethane 6.1 U 6.1 U 

I .2-Dichloroethene (total) 6.1 U 6.1 U ,- 
I ,2-Dichloropropane - 6.1 U 6.1 U 5.1 u 5.2 U 6U 6.4 U 5.1 u 5.lU 

2-Butanone 120 u 120 u 100 u IOOU 120 u 130 u 100 u 100 u ~--- 
2-Hexanone 61 U 61 U 51 u 52 c 60 U 64 U 51 u 51 u 
4-Methvt-Zoentanone 1 I ’ 611U 1 L 
ketone 120); 

I 61 U 51 u 52 u 60 U 64 U 51 u 51 u 

1 120 u 100 u 100 u 120 u 130 u 100 u 100 u 
3enzene I 6.1/U 1 6.1 [U- 1U 5.1 u 5.1 u 

3romodichloromethane 6.1 U 6.1 U 5.1 u 5.2 U 6U 6.4 U 5.1 u 5.1 u 

3romoform 6.1 U 8.1 U 5.1 u 5.2 U 6U 6.4 U 5.1 u 5.1 u 

3romomethane 
-- 

12 u 12 u 10 iJ 10 u 12 u 13 u 10 u IO u 

SU 6.4 U 5.1 u 5.1 u Carbon disulfide 

>arbon tetrachloride 

6.1 IU 1 6.11U 1 5.11u 1 5.2lu -1 t 
6.1 Ill IU 5.11u 5.21U 1 6.4 

>hloroethane 

Zhloromethane 

>hlorobenzene 

-____ 
:is-1,3-Dichloropropene 
Iibromochloromethane 1 6.1 IU 6.1 IU I w-1 

fetrachloroethene 6.1 jU 6.1 IU 311 201 
Toluene 

_ ^ -. I 
6.1 /U j 6.1 IU 5.1p 2lJ 61lJ 

I - 
- --- trans-1,3-Drchloropropene 6.1 u 6.1 U 5.1 u 5.2 U 6U 0.4 u 5.1 u 5.1 u -.- 

Trichloroethene 6.1 U 6.1 U 5.1 u 5.2 u 6U 6.4 U 5.1 u 5.1 u 

Vinyl chloride 12 u 12 u IO u IO u 12 u 13 u IO u 10 u 

Xylenes (total) 6.1 IU 1 6.1 IU 5.1 Iu 5.21U 6jU 6.~ IriJ 
.___---__-~~___- ___ 

5.1 u 5.1 u 

Page 1 of 1 
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Appendix E. Summary of DPT Soil Analytical Results 
Operable Unit 4 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

Sample ID I lAPn7snl ” ,q “&““. --___ 
Lab ID C7C180112003 

1 FLMar-CI7 

U4PO2501 D U4PO2602 
C7C180112004 C7C180112005 

16-Mar-97 

1 ,I ,I -Trichloroethal,c: I 
4 , ? 9 Tnlr~,rhlnmn+hcm~ I 

c 1 ,I -Dichloroethene 
1 I)~%hlnmdhma -.-___ 

2-Dichloroethene (total) 1 5.2/U 
I 7.nichlnmnmnrrnn I 57111 I 54lll 

+-Methyl-2-pentanone -- 
Acetone 
Benzene 
Bromodichloromethane 

52 U I “7 ” I 22,” 
100 u 14nl11 In,.,, I 

5.2 U I “. . ” I i 
5.2 U EAlll 

romoform 
~ -̂̂ -̂ a.̂ ..̂  

I 57111 I !iAlll I 

I 4.L ” I V.7 Y I J.JI” 

5.21U 5.4ju r,. II 

Ethylber WI rt: 
Methylene chloride 
Stvrene 

J.L ” Q.-T ” 5.9 u 
5.2 U 5.4 u 5.9 iJ 
5.2 U 5.4 u 5.9 u 
17 211 5.9ll.J 

5.2 U 5.41u 5.9lu - 
57 II 

I - _ ‘. I 

a+=*hloroethene 

+VZW-I ?Ilirhlnmnmnntm 
L,“,,c1-,,” Y’“‘““‘“~‘“p.“‘- , 

ITrichtoroethene 
“_G ” 

-- 
I 5.2/u I 3.41u I 5.YIU 

--I klinul rhlnrirkt 
1 I, r,, “. ..-a .“” 

Xylenes (total) 

I InIll I 11 III I 17111- 
I 

.- ” 
1 .. 1 , 

IL ” 
.._~ 

5.2jU 5.4 u 5.9/u 

Pam 1 of 1 
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-..-” I S’O n so -- cl SO i-tit n]so I nlooc nlosz 
nlcm n cm I nlcn I Ill1 I nlc’n I nlnfs nlrkz lH%-lk--zi~ .r e” 

-__ 

n s.0 
n s.0 

-3 

-n so 
2 so 

_-_ n 5-0 
n $7 -4 

-n so 
n s'o 

_ n so 

t 

n so _-__ 
n so 
n so 

-in S'O 
n cm 

, ..,-- , . . -.. I I . I L- - 
. . --- I --- 

n s'o 

t- 

n s.0 nl n so n 0oE n osz 
s.0 n n s.0 nb n so n 006 n osz 

n SO n so nr n s.0 n 0oE n osz 
^ ^.^ ^ ^.^ 

--- ! . 

n 0oE aueq~auJoUJoJq!poJo~y: 

n 00~ auazuaqoJ0lt.j: 

n 00~ ap!JOl~CJ~J$a$ UOqJe: 

zil SYi 
n so 
n s.0 

~ 

n so 
n so 

--F S'O 
n 9.0 

1t 
n s.0 
n cm 

n so 

iI---- I 
n]t n/so 1 njooc 

n s.0 nil n/so ) n/ooE 
n so fir n s.0 n 00s 
n so nr n s.0 n 0oE 
n s.0 nl _n s'o n 0oE 
n s.0 lit n s'o n ODE 
n s.0 nt n so n 00~ 
n so ni n so n 00~ 
n cm n L n cm n nnc 

njooc iJ0,0LU0J~ 

n osz 
n osz 
n osz 
n osz 

_ 

n osz 
n osz 
n osz 
n osz 
n ncz 

auazuaqotuoJl 
auazuas 

auanlolo~ol~31 
auanloloJoly3-; 

auedojdololy3!a-z’; 
auazuaqo~olyo!a+ 
auedo~do~omww’ 

-1--- ~~~~~~~~~ nEti I nit I nls.0 I nlooC I nlosz I nlooc I auazuaqololy-j-E’ -- 

n so 
n s.0 
n s.0 

ni 
- - 

n co 2 OOE n osz n OOE auazuaqlA~~alll!ll-s’E’ 

nt n s.0 n 00~ n osz n OOE auedoldololya!a-z’ 

nt n so n 0012 n osz n OOE aueylaoJol43!a-z’ 

I, 2” II 2” 

- n s.0 n so 
n s.0 n s.0 
n s.0 n s.0 

nls.0 nit n/so 1 n/oofJ niosz tl]OOE auazuaqololq3!(7-z’ 
I nlcm I nit I nlw I? I no5. I --- , nlnsz I nlrm I aueuiaoluo~aio-z’ . . --- c- 

n osz 
n t-m i- 

--- 
T= 
n ooc 
n t-x-c 

..- - 
edoldo~oll(3-E-ouro~q!a-z’ 

auazuaaduiatuu I-b’z’~ . . --- I --- I .- _ - 

nlosz nlooc I auazuaqo~owp~+z’ 

n osz 
n osz 
n osz 
n osz 

n ODE auedoldo~ol43!Jl-E’z’ ~~~___ 
n OOE auazuaqoJol43!U-E’z’ 

n 00~ auadoldojol4la- 1’ 

n OOE auatjlaololy3!a- 1’ 

nlooc I aueuiao~oiu30 L’ 

L_ 
.-. 

aueqla&oly3!41-z’ 1’ 
I rlls.0 I nlr I nls.0 I nlOOE I nlosz I rllOOE - - - - 

i- - J 

n s'o n s.0 n 9.0 nl n so n OOE n osz n OOE aueyiaoJoly3!J1- 1’ 1’ 
n 9.0 ~- n s.0 n so nl n so n OOE n osz n OOE aueqlaololy3ellal-z’ 1’ 1’ 

l/fin ‘squefhg aj!geloA 

LG-JWJ-P 1- LG-JWPEL LG-JW-EL L6-JW- 11 LG-JW- 11 ,qww- L 1 mL6-Jew- 11 LG-Jew-11 apa Btuldtues 

-%OEOL0Ll3L3 ZOO8ZlOt7~ 6008ZCot713L3 tlL009910Z13L3X~G10Z13L3 9009StOZC3L3 s009St0Zt3L3 t009St0ZC3L3 aiwi 
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I 
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Appendix E. Summary of DPT Groundwater Analytical Results 
Operable Unit 4 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

Sample ID U4Q02102 
LablD C7C170103003 

Sampling Date 14-Mar-97 - I 

“._ - 
12 u 0.5 u 
12 u 0.5 u 
12 u 0.5 u 
12 u 0.5 u 
12 u 0.5 u 

,2,4-Trichlorobenzene 1 121u 12/u 

1 ,P,BTrimethylbenzene [ 
0.511 

0.5/u 1 .- ” I 
. rl,. 121” 121u t 

u ,2-Dichlorobenzene 

F,Z-Uichloropropane 1 G.O!U ! 

-hlnmnmncma I 0.5lu I 12lu I r7ru I 05lLI I I 

Page 1 of 1 
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Appendix E. Summary of DPT Groundwater Analytical Results 
Operable Unit 4 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

Sample ID/ U4QO23C2-1 U4Q92403 ) U4Q02403D ) U4QO2505 ) U4Q02704 1 

I LablD~~170103003) C7C180112007~ C7C180112008 1 C7C1801120091 - 
15-Mar-97 1 15Mar-97 1 16-Mar-97 1 1 Sampling Date] 14Mar-97 1 

Volatile Oraanics. us/L I 

I 0.5lu I 12Iu I-- 12ru -I 

~~mZhanf.Y ’ ” j 
kis-1 .ZDichloroethene 1 

cis-l,3-Dichloropropene 
IDibromomethane 

Dichlorodifluoromethane 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
Methyfene chloride 
n-Butylbenzene 

r--.- i I I I --WI 

0.91 I 8801 783X 

I I I I 
0.51u 1 12/u 121u 0.5 u 0.5 u 

L 0.99 0.13 J 
0.5/u 1 12/u 12(u 0.5 u 0.5 u 

0.5 u 0.5 u 
0.5 u 12 u 12 ; 0.5 u 0.5 u 
0.5 u 12 u 12 v 0.5 u 0.5 u 
0.5 u 12 u 12 u 0.5 u 0.5 u 
0.5 u IlU 12 u 0.5 u 0.5 u 

0.5 u 12 u 12 u 0.5 u 0.5 u 
0.5 u 12 u 12 u 0.5 u 0.5 u 

U 12 u OS II 05 LJ n-Propylbenzene 0.5 u 12 - I I 
Naphthalene 0.5 u 12 iJ ;;pIi 
o-lsooroovltoluene 0.5 u 12 u 12lu 

Styrene 0.5 u 12 u 12 u 0.5 u 0.5 u 
tert-Butylbenzene 0.5 u 12 u 12 u 0.5 u 0.5 u - 

- Tetrachloroethene 1.1 33 30 0.5 u 0.5 u 
Toluene 0.5 u 12 u 12 u 0.5 u 0.5 u - 

~-1 ,ZDichloroethene 1 
ItranS-1.3-Dichtoronrooene 1 

ITrichlorofluoromethane 
Vinyl chloride 

Xylenes (total) 

12/u 
--. 

12 u 0.5 u 0.5 u 

0.22 [J 901 86 0.5 u 0.5 u 
U 12 u 0.5 u 0.5 u 

I 0.5ju ) 12)u 
---___~ 

12 u 0.5 u 0.5 u -__- 
0.5/u I 12ju 12 u 0.5 u 0.5 u 
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